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LETTER  CALLING  THE  CONFERENCE. 


Treasury  Department, 
Bureau  of  the  Public  Health  Sbkvicb, 

Washington,  March  IS,  1920. 

Dear  Dootor:  I  have  the  honor  to  inform  you  that  the  eighteenth 
annual  conference  of  State  and  Territorial  health  authorities  with 
the  United  States  Public  Health  Service  will  be  held  at  Washington, 
D.  C,  May  26  and  27,  1920,  beginning  at  10  a.  m.,  May  26.  It  is 
urged  that  your  State  be  represented  by  an  official  delegate,  as 
important  State  and  National  public  health  matters  will  be  brought 
before  the  conference  for  action.  Although  but  one  delegate  from 
each  State  has  the  privilege  of  voting,  a  cordial  invitation  to  attend 
the  conference  and  take  part  in  the  discussion  is  extended  to  any 
other  representatives  which  your  State  may  care  to  designate. 

I  take  pleasure  in  inviting  you  to  suggest  topics  which  in  your 
opinion  should  be  discussed  at  the  conference. 

It  is  requested  that  you  advise  me  as  soon  as  practicable  as  to  the 

name  of  the  official  delegate  selected  to  represent  your  State. 

Very  truly,  yours, 

Hugh  S.  Cumbong, 

Surgeon  Oeneral. 
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TRANSACTIONS. 


MORNING  SESSION,  WEDNESDAY,  MAY  26,  1920. 

The  eighteenth  annual  conference  of  State  and  Territorial  health 
authorities  with  the  United  States  Public  Health  Service  was  called 
to  order  at  10  o'clock,  a.  m.,  May  26,  1920,  at  the  branch  building 
of  the  Public  Health  Service,  First  Street  NW.,  between  B  and  C 
Streets,  Washington,  D.  C,  Surg.  Gen.  Hugh  S.  Gumming  presiding. 

The  following  persons  were  present  during  the  conference : 

SEPBSSENTATIVES  OF  THE   STATE  HEALTH  DEPARTMENTS. 

Alabama:  S.  W.  Welch,  G.  H.  Hazelhurst. 

Arkansas:  E.  P.  Irwin,  M.  D. 

California:  Dr.  John  Thames,  M.  Z.  Bair,  and  Dr.  Irving  R.  Ban- 
croft. 

Colorado:  Dr.  R.  S.  Drinkwater. 

Connecticut:  Dr.  John  T.  Black. 

Delaware:  Dr.  C.  H.  Wells,  Dr.  Wm.  P.  Orr. 

District  of  Columbia:  Dr.  John  L.  Norris. 

Florida:  Dr.  G.  W.  Simons,  jr.  (representing  Dr.  Ralph  Green), 
Dr.  W.  W.  McDonell. 

Georgia:  Dr.  T.  F.  Abercrombie. 

Hawaii:  Dr.  F.  E.  Trotter. 

Idaho:  Dr.  Ernest  E.  Laubaugh. 

Illinois:  Dr.  C.  St.  Clair  Drake,  Dr.  G.  G.  Taylor,  Dr.  H.  F. 
Furgeson. 

Indiana:  Dr.  Hugh  A.  Cowing,  Dr.  J.  N.  Hurty. 

Iowa:  Dr.  W.  S.  Conklin. 

Kansas:  Dr.  B.  K.  Eilboume  (representing  Dr.  Crumbine). 

Kentucky:  Dr.  A.  T.  McCormack. 

Louisiana :  Dr.  Oscar  Dowling. 

Maryland:  Dr.  John  S.  Fulton. 

Massachusetts:  Dr.  Howard  B.  Streeter,  Dr.  B.  W.  Carey. 

Michigan:  Dr.  J.  M.  Byington,  Dr.  E.  D.  Rich,  Dr.  R.  M.  Olin. 

Minnesota:  Dr.  Charles  E.  Smith,  jr.;  Dr.  H.  A.  Whittaker,  Dr. 

H.  G.  Irvine. 
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Mississippi:  Dr.  W.  S.  Leathers. 

Missouri:  Dr.  George  H.  Jones,  Dr.  R.  L.  .Russell. 

Montana :  Dr.  W.  F.  Cogswell. 

Nebraska:  Dr.  I.  H.  Dillon,  Dr.  P.  H.  Bartholomew. 

New  Jersey:  Dr.  R.  B.  Fitz-Randolph. 

New  Mexico :  Dr.  C.  E.  Waller. 

New  York:  Dr.  Mathias  NicoU,  jr.;  Dr.  J.  S.  Lawrence,  Dr.  L.  I. 
Harris. 

North  Carolina:  Dr.  W.  S.  Rankin,  H.  E.  Miller* 

North  Dakota:  Dr.  I.  W.  Mendelson  (representing  Dr.  McOurren). 

Ohio:  Dr.  R.  G.  Leland,  Dr.  Allen  W.  Freeman. 

Oklahoma:  Dr.  J.  C.  Mahr. 

Pennsylvania:  Dr.  C.  A.  Emerson,  Dr.  S.  Leon  Gans,  Dr.  E.  S. 
Eberhart. 

Rhode  Island:  Dr.  B.  U.  Richards,  Dr.  J.  E.  Kearney. 

South  Carolina:  Dr.  James  A.  Hayne,  Dr.  C.  V.  Akin,  E.  L.  Filby. 

Tennessee:  Dr.  Olin  West,  W.  J.  Miller,  Dr.  G.  A.  Hays. 

Texas :  Dr.  C.  W.  Goddard,  Dr.  Oscar  Davis,  Dr.  V.  M.  Ehlers. 

Virginia:  Dr.  E.  G.  Williams,  Dr.  Roy  K.  Flannagan,  Richard 
Messer. 

Washington:  Dr.  John  B.  Anderson,  Dr.  J.  B.  Capron. 

West  Virginia:  Dr.  S.  L.  Jepson,  Dr.  F.  F.  Famsworth,  E.  S.  Tis- 
dale. 

Wisconsin:  Dr.  W.  F.  Whyte,  Dr.  C.  A.  Harper,  Dr.  J.  W. 
Heinker,  Dr.  Robert  Olsen. 

BEPEESENTATIVES    OF  THE   UNCTED   STATES   PUBLIC   HEALTH  8EBVICB. 

Surg.  Gen.  Hugh  S.  Gumming. 
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A.  J.  McLaughlin,  R.  H.  Creel,  and  B.  S.  Warren. 
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F.  C.  Smith. 
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GUESTS. 

Dr.  John  A.  Ferrell,  International  Health  Board,  New  York  City. 
Maj.  L.  G.  Mitchell,  Army  Dental  Corps. 
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ADDRESS  OF  HON.   JAMES  H.   MOTLB.  18 

OPENING  REMARKS  BY  THE  SURGEON  GENERAL. 

Grentlemen,  I  take  pleasure  in  opening  the  eighteenth  annual  con- 
ference of  the  State  and  Territorial  health  authorities  with  the  United 
States  Public  Health  Service,  and  in  doing  so  take  the  opportunity  of 
thanking  you  for  coming  here.  In  view  of  the  fact  that  you  have 
already  given  me  the  pleasure  of  addressing  you,  I  will  not  trouble 
you  any  further.  We  are  going  to  have  the  pleasure  of  having  the 
meeting  formally  opened  by  the  chief  of  the  Public  Health  Service, 
Assistant  Secretary  Moyle,  of  the  Treasury  Department. 

We  are  extremely  fortunate  in  having  as  director  in  chief  of  the 
service  a  man  of  such  broad,  comprehensive  ideas,  who  is  in  such 
entire  sympathy  with  the  public  health  program  which  we  all  hope 
eventually  to  obtain. 

C^ENING  ADDRESS  BY  THE  HON.  J.  H.  MOYLE,  ASSISTANT  SECRETARY 
OF  THE  TREASURY,  IN  CHARGE  OF  THE  BUREAU  OF  PUBUC  HEALTH, 
ETC. 

I  sincerely  wish  that  all  the  Siu*geon  General  has  said  be  true. 
So  far  as  sympathy  goes,  he  does  not  overstate  the  fact,  because  I 
never  became  interested  in  anything  in  my  life  in  which  my  heart 
entered  more  fully  and  sympathetically  than  in  the  work  of  the 
Public  Health  Service. 

Never  before  in  the  history  of  our  country  has  public  thought  been 
directed  more  intelligently  toward  problems  of  public  health  than  at 
present.  The  fact  that  hiunan  energy,  that  manhood  is  the  great 
resource  of  cm*  Nation,  was  thoroughly  presented  to  the  world  when 
our  boys  came  forward  offering  their  lives  in  the  greatest  contest  of  all 
time^  and  such  a  large  percentage  of  them  were  found  not  fit  to  fight 
because  of  physical  disability.  That  condition  has  called  attention 
to  the  extreme  importance  of  public  health. 

When  I  first  came  to  the  TVeasury  Department  I  was  very  much 
surprised  to  find  public  health  one  of  its  activities,  but  public  health 
after  all  is  the  great  resource  of  our  Nation,  and  its  conservation, 
protection,  and  development  of  paramount  importance.  The  United 
States  Public  Health  Service,  since  I  have  been  connected  with 
it,  now  more  than  two  and  one-half  years,  has  more  than 
doubled  its  activities,  chiefly  because  there  has  been  forced 
upon  the  country  the  necessity  of  taking  care  of  our  boys 
who  offered  their  lives  in  defense  of  our  liberties.  I  had  two 
of  them  in  the  fighting  divisions  of  the  Army;  both  came  home — 
thank  Providence — ^whole.  I  have  little  concern,  as  I  have  fre- 
quently said,  about  the  able-bodied  such  as  mine,  not  because 
I  lack  sympathy  for  them  and  appreciation  of  the  great  sacrifice 
they  would  have  made,  because  I  do  not  think  there  can  be  too 
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much  done  for  them ;  but  I  have  not  been  concerned  much  about  them 
in  these  times  when  there  is  abundant  work;  I  can  not  conceive  of 
anything  too  good  for  those  who  come  back  disabled.    If  my  boys 
had  come  back  disabled,  I  would  have  felt  that  our  great  Government 
was  in  duty  bound  and  it  should  be  a  pleasure  to  do  everytljing  for 
them  that  could  make  their  lives  more  pleasant,  l^c^ppyi  ^^^  useful. 
To  me  it  has  been  astonishing  that  more  concern  has  been  given  to  tibe 
able-bodied  than  to  the  disabled.    Not  because  there  has  been  any 
lack  of  sympathy.    I  do  not  want  to  criticize,  or  find  fault,  because  I 
know  something  of  the  necessity  of  conserving  and  protecting  that 
other  great  resource  ¥dth  which  the  Treasury  Department  is  also 
deeply  interested,  our  finances.    I  must  not  dwell  long  on  that,  as  we 
no  doubt  all  agree,  but  I  do  not  hesitate  to  say  that  there  is  a  duty 
which  you  are  performing,  but  which  you  might  possibly  perform  ^ith 
greater  energy  and  zeal,  in  the  creation  of  a  public  sentiment  at  home 
that  will  compel  greater  contributions  from  the  Treasiuy  for  the  pro- 
motion of  public  health.    It  is  a  well-known  fact  that  it  is  easier  to  get 
appropriations  for  taking  care  of  hogs,  rivers  and  harbors,  and  other 
infinitely  less  important  resources  than  that  of  public  health.    The 
only  way  in  which  public  health  can  be  adequately  advanced  is  by  the 
creation  of  such  a  sentiment  that  there  will  be  sooner  or  later  a 
popular  demand  for  a  department  of  public  health,  a  representative 
in  the  Cabinet  of  the  President. 

I  understand  that  there  are  reasons,  and  excellent  reasons,  why 
there  is  not  such  an  officer.  I  do  not  know  what  the  views  of  my 
superior  are  on  that  question  and  I  voice  only  my  individual  senti- 
ments, which  every  American  should  always  be  free  to  express.  If 
we  can  not  have  such  a  representative  in  th^  Cabinet,  I  have  been 
wondering  whether  it  would  not  be  possible  to  have  a  Department 
of  Public  Health  and  Education  combined,  incorporating  within  it 
those  intellectual  and  uplifting  agencies  that  are  consistent  with  it. 
What  more  important  energies  and  elements  of  our  Nation  are  there 
than  those  of  education  and  health,  and  it  seems  to  me  that  they 
mighl  properly  go  together. 

I  must  not  detain  you  in  the  performance  of  your  important  work. 
God  speed  your  efforts  and  the  promotion  of  public  health. 

Dr.  CuMMiNG.  I  may  say  that  I  have  brought  from  Secretary 
Houston  his  best  wishes;  he  was  called  to  New  York  to-day,  hence 
could  not  meet  you. 

The  first  thing  in  order,  perhaps,  is  roll  call  of  delegates.  Before 
going  into  that,  with  your  permission,  I  had  thought  of  giving  a  short 
r6sum6  of  the  activities  of  the  service  this  morning,  but  I  think  those 
had  better  be  brought  out  in  the  course  of  the  meeting.  It  seems 
to  me,  however,  pertinent  to  call  your  attention  to  two  phases  of 
public  health  activities  during  the  past  year  which  are  not  imme- 
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diately  represented  on  the  program.     With  your  permission  I  will 
dbcuss  them. 

There  are  times  in  every  campaign,  as  you  know,  in  every  war, 
wiien  crises  occur  at  some  particular  point  on  the  battle  front,  which 
rath^  disarrange  your  plans  and  compel  you  to  withdraw  forces 
which  you  intended  to  press  to  other  points.  Something  of  that  sort 
at  first  view  has  occiured,  I  think,  with  the  service.  I  refer  to  the 
question  of  the  war  risk  insui^ance  activities,  which  have  occupied  so 
much  time  and  thought  of  the  service.  I  confess  that  when  I  first 
came  back  to  America  and  heard  about  the  war  risk  and  the  nimiber 
of  officers  it  had  taken,  I  rather  felt  it  was  a  deviation  from  pubUc- 
health  activities,  as  some  of  you  gentlemen  do.  On  further  thought 
I  think  it  is  a  rather  narrow  view  to  take  of  the  situation.  In  the 
first  place  I  want  to  correct  ^  misapprehension  as  regards  the  serv- 
ice. It  did  not  go  out  to  look  for  this  thing,  and  it  was  a  baby  laid 
on  our  doorstep  by  Congress  without  any  request  on  our  part.  But 
the  duty  is  ours,  the  responsibility  is  ours.  As  the  thing  opens  up 
more  and  more  I  can  see  in  the  war  risk  activities  great  possibilities 
from  a  strictly  pubUc-health  standpoint.  We  are  looking  after 
5,000,000  people.  You  may  be  astonished  to  know  that  approxi- 
mately one-third  of  the  cases  are  tuberculosis  cases,  and  when  the 
Federal  Government  looks  out  for  one-third  of  all  the  tuberculosis 
cases  from  5,000,000  of  the  population,  you  must  confess  that  there 
18  a  pretty  fair  amount  of  pubUc-health  work  involved.  Another 
one-third,  approximately,  falls  under  the  general  head  of  neuro- 
psychiatric  cases,  which  are  a  burden  on  the  local  commimity  and 
which  appeal  to  us  not  from  the  standpoint  of  being  contagious  dis- 
eases, but  potentiaUties  of  present  and  future  generations.  We  are 
trying  to  get  hospitals  for  these  two  types  of  cases  particularly^  and 
in  the  future  I  have  a  hope  when  the  peak  of  the  load  of  soldiers  has 
been  passed  that  these  tuberculosis  hospitals  particularly  will  be  of 
great  and  vital  interest  to  us  along  other  lines. 

I  shall  not  detain  you  any  fiu'ther  but  shall  ask  for  a  roll  call  of 
del^ates.  In  this  connection  may  I  say  that  while  Dr.  Scheres- 
chewsky  and  I  may  have  the  pleasure  of  knowing  you,  we  are  getting 
pretty  old  and  may  not  be  able  to  recognize  you  here.  So,  for  the 
benefit  of  the  stenographers,  will  you  please  mention  your  name  and 
State  when  you  arise  to  make  remarks? 

(The  secretary.  Dr.  Schereschewsky,  called  the  roll  by  States,  with 
the  result  heretofore  noted.) 

APPOINTMENT  OP  COMMITTEES. 

The  following  committee  on  resolutions  was  api>ointed  by  the 
Suigeon  General:  Dr.  C.  St.  Clair  Drake,  Illinois;  Dr.  J.  A.  Hayne, 
South  Carolina;  Dr.  J.  B.  Anderson,  Washington. 
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REPORTS  OF  COMMTITEES. 

Dr.  Gumming.  The  next  thing  is  the  report  of  standing  commit- 
tees. The  first  one  is  the  report  on  morbidity  returns  by  Dr.  Eugene 
R.  Kelley. 

Dr.  Cabey.  Owing  to  Dr.  Kelley's  recent  ilhiess  he  was  unable  to 
prepare  this  report. 

SANITATION  OF  PUBLIC  CONVEYANCES. 

Dr.  Gumming.  We  will  pass  to  the  report  of  the  committee  on  the 
sanitation  of  public  conveyances,  by  Dr.  Dowling,  of  Louisiana. 

Dr.  Dowling.  This  report  was  made  yesterday  at  the  conference 
of  State  and  provincial  health  authorities,  and  we  submit  this  report 
now  as  amended  by  that  conference,  copy  of  which  we  feel  sure  will 
be  placed  in  the  hands  of  the  Public  Health  Service.  I  move  the 
adoption  of  the  resolution  and  report  (motion  duly  seconded  and 
resolution  and  report  unanimously  adopted). 

May  I  ask  that  this  report  be  published  at  the  very  earliest  con- 
venience of  the  Public  Health  Service  so  that  it  may  be  distributed 
to  all  the  health  officers. 

Dr.  ScHEBEscHEWSKY  (in  the  chair).  The  next  report  is  that  of 
the  committee  on  interstate  quarantine  regulations  by  Dr.  John  S. 
Fulton. 

REPORT   OF   COMMITTEE   ON    INTERSTATE   QUARANTINE   REGULATIONS. 

(Dr.  Fulton  submitted  the  following  report:) 

The  BubBtance  of  this  report  is  a  little  surprising,  and  what  I  have  to  say  I  am  afraid 
must  be  pretty  nearly  unpremeditated.  There  is,  however,  in  this  coimtry  a  very 
great  need  for  some  form  of  interstate  notification  as  a  routine  procedure^  especially 
concerning  the  removal  of  cases  of  communicable  disease  and  some  things  have  been 
lost  in  the  time  of  my  memory  which  could  have  been  and  should  have  been,  I  think, 
in  some  sort,  or  xmder  some  other  guise,  kept  up.  I  regret,  for  instance,  that  the  United 
States  PubUc  Health  Service  has  discontinued  sending  notifications  to  the  State 
health  officers  of  all  States  concerning  the  arrival  by  sea  of  persons  affected  with 
communicable  diseases.  Now,  I  got  in  my  earlier  days  letters  of  that  sort  at  intervals. 
The  potential  utility  of  these  letters,  for  the  country  as  a  whole,  was  very  high, 
I  think.  The  security  they  offered  to  single  States  may  have  appeared  somewhat 
small,  but  that  is  the  case  anyhow  when  you  are  dealing  wiUi  relatively  small 
numbers.  I  don't  know  when  that  practice  started  and  I  could  not  give  even  an 
approximate  date  when  it  ceased,  but  it  did  cease,  and  it  was  a  form  of  interstate  notifi- 
cation. Now  the  necessity  for  interstate  notification  has  been  impressed  on  me 
personally  as  well  as  officially  in  my  experience  in  Maryland,  in  the  year  now  current, 
or  within  a  year  of  the  present  time;  and  I  want  to  describe  two  of  those  instances  just 
as  illustrating  the  matter  we  have  in  hand  which  I  am  supposed  to  report  on. 

The  State  of  Maryland  found  itoelf  several  months  ago  in  one  of  the  most  humili- 
ating situations  that  I  think  could  happen  from  a  public-health  standpoint.  We 
discovered  in  the  State  board  of  health  office  one  day  that  an  outbreak  of  scarlet  fever 
had  occurred  in  a  large  boarding  school  in  one  of  the  Maryland  counties;  that^ almost 
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as  soon  as  recognized,  and  without  consultation  with  the  local  health  ofScer  or  with 
the  deputy  State  health  officer  or  district  or  any  other  functionary  whatever,  the  local 
health  officerof  that  town— and  I  may  say  the  incident  occurred  just  outside  of  the 
jurisdiction — sent  several  hundred  persons  to  their  homes  without  notice  to  anybody  at 
all.  A  couple  of  days  after  that  it  was  necessary  for  me  to  write  letters— fmd  they 
were  pretty  humble  letters,  too — to  11  different  officers  in  the  United  States,  telling 
them  tJbjtt  persons  who  might  have  been  exposed  to  scarlet  fever  and  who  should  be 
considered  scarlet-fever  contacts  had  been  sent  into  their  States  by  the  State  health 
authorities  of  Maryland.  We  apologized  very  humbly  indeed  for  such  a  thing,  which 
should  have  been  entirely  im])osBible.  I  hope  all  of  the  11  men  who  got  those  letters 
are  here  present  and  will  construe  what  I  am  saying  without  very  much  sign  of 
embarrassment — construe  it  as  a  very  humble  apology  for  the  occurrence  of  any  such 
incident.  There  must  be  five  or  six  of  them  here  now.  One  thing  struck  me  about 
that  incident.  After  I  had  written  these  letters  all  over  the  country  it  occurred  to 
me  that  I  had  been  a  health  officer  for  20  years,  and  I  had  never  received  a  letter  Hke 
that  in  my  Ufe.  Is  it  possible  that  occurrences  of  that  sort  and  that  magnitude  have 
not  been  noted  in  any  other  State,  or  have  we  been  fortunate  not  to  have  such  things 
brought  to  our  attention  by  the  failure  of  accidents  like  that  to  result  in  infectious 
disease?  That  certainly  was  one  of  those  incidents  which  makes  you  think  you  have 
no  national  organization  in  your  State. 

The  next  incident  that  I  want  to  describe  does  not  put  me  in  quite  that  position, 
but  it  does  put  another  State  in  somewhat  the  same  position.  At  ^e  present  time  we 
are  negotiating  a  tolerably  stiff  outbreak  of  smallpox  in  one  of  the  counties  of  Mary- 
land. This  originated  in  a  county  in  Delaware,  which  was  able  to  drive  it  out  of  its 
borders.  The  constituted  health  authorities  of  Delaware  were  able  to  declare  theb 
total  independence  and  assume  all  the  responsibility  to  the  rest  of  the  State  of  Dela- 
ware and  to  all  the  adjoining  States.  A  very  dangerous  situation  arose,  because  the 
event  proved  if  they  had  inclihed  to  control  the  situation  they  were  imable  to  do 
so,  and  in  the  course  of  several  months — eight  or  nine  months — ^it  has  just  been  found 
protruding  itself  into  the  State  of  Maryland.  A  thing  of  that  sort  should  be  avoided* 
I  also  mention  an  incident  which  shows  a  disposition  to  find  some  way  of  doing  this 
thing  ri^t.  The  necessity  of  notifying  sick  people,  if  need  be,  arose  in  this  fashion: 
After  the  very  humiliating  outbreak  of  scarlet  fever  in  Maryland,  which  involved  me 
with  11  different  States,  there  was  an  outbreak  in  a  school  in  Pennsylvania,  and  the 
health  ofilcer  of  that  district  must  have  thought  that  he  had  a  duty  to  perform  when 
he  was  going  to  release  a  lot  of  children  from  that  school  and  distribute  the  pupils. 
He  did  it  intelligently.  He  made  a  segregation  before  he  sent  those  people  off  to 
their  trains,  he  took  the  names  and  addresses  of  those  who  were  leaving,  and  he 
wrote  me  a  letter  saying  that  he  had  sent  certain  ones  into  the  State  of  Maryland. 
Now,  everybody  can  see  a  fault  in  that  procedure.  He  had  handled  the  situation 
in  a  proper  fashion,  with  the  exception  that  his  letter  (if  he  were  going  to  use  the 
letter)  should  have  preceded  the  act  of  sending  those  people  into  my  State.  How- 
ever»  it  seems  a  very  encouraging  incident,  indeed,  and  that  too  was  novel,  not 
unique,  but  relatively  novel  in  my  experience. 

The  practical  suggestions  to  be  drawn  from  the  above  incidents  are  that  there  is 
necessity  for  some  kind  of  interstate  notification;  and  that  interstate  notification 
must  take  its  character  from  the  necessities  of  the  case  when  the  radius  is  shortest. 
Bay  the  movement  of  the  sick  people  within  the  State.  We  have  used  a  practice  in 
Maryland  for  a  good  many  years  which  works  very  easily  indeed  and  it  is  always 
possible  to  move  a  sick  person  or  a  contact  person  with  no  more  delay  than  is  required 
to  telephone  from  the  coimty  health  officer,  where  a  journey  is  to  be  begun,  to  the 
State  board  of  health  and  through  that  to  the  county  health  officer  where  the  joiimey 
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IB  going  to  end,  and  thofle  tfaingB  are  effected  with  consent  and  with  knowledge  in  a 
very  short  time  indeed,  ordinarily  in  half  an  hour  by  telephone,  and  confirmed  in 
writing.  We  have  been  doing  those  things.  The  State  board  of  health  has  regu- 
lation authorizing  things  of  that  sort.  The  biggest  radius  is  the  diameter  of  the  State; 
but  the  movements  in  genoral  are  for  rather  short  distances  and  they  do  need  to  be 
provided  for  in  simple  and  practical  fashion,  because  unlen  they  are  so  handled 
these  transportations  occur  without  knowledge,  sometimes  by  fraud,  and  sometimeB 
with  a  great  deal  of  danger.  This  regulation  system  has  been  in  operation  for  quite 
a  nimiber  of  yean  in  the  State  of  Maryland.  It  does  contain  the  principle  upon 
wiiich  the  transportations  should  occur.  That  man  in  Pennsylvania  was  only  about 
10  or  15  miles  away  from  the  deputy  State  health  officer  of  the  Maryland  State  dis- 
trict to  which  those  people  were  going.  It  wasn't  a  large  school  and  not  a  large  num- 
ber of  pupils  were  coming  in.  I  do  not  know  to  a  certainty  whether  if  the  thing  had 
been  going  on  the  other  way,  he  would  have  applied  the  practice  we  have  in  mind, 
but  I  imagine  he  would.  However,  there  is  no  evidence  at  the  present  time  that  we 
have  a  general  understanding  or  general  practice  concerning  such  questions  as  that; 
and  I  conceive  that  country-wide  notification  through  the  Public  Health  Service  is 
nothing  like  as  laborious  as  the  size  of  this  country  at  first  blush  would  lead  you  to 
conceive. 

I  conceive  the  bulk  of  transportation  and  the  notification  involved  are  of  short 
radii  and  cover  a  very  short  time.  Of  course  we  want  interstate  notifications  for  the 
longest  radius  and  the  longest  time.  We  want  to  know  about  current  morbidity  at 
all  times.  Not  all  over  the  coimtry,  necessarily;  I  don't  care  about  California.  I  do 
care  about  Virginia  and  West  Virginia  and  Delaware  and  these  things  I  think  should 
be  provided.  I  am  inclined  to  think  they  will  not  be  provided — ^not  perfectly,  nor 
with  even  a  very  hig^  grade  of  efficiency — ^until  the  United  States  establishes  in  this 
country  an  area  of  registration  for  sickness.  I  don't  know  how  many  States  do  register 
morbidity  with  sufficient  approximation  and  completeness  to  be  considered  to  have 
what  we  would  call  a  registration  area  for  sickness.  I  am  sure  I  could  name  seven  or 
eight  States  that  could  do  it.  It  doesn't  matter  how  small  the  group  is,  theirs  is  the 
duty  of  beginning  this  whole  movement,  and  all  of  these  simple  questions  can 
be  handled  easily  enough  inside  of  the  State  and  can  be  handled  across  State 
borders  readily.  So  &r  as  this  can  be  called  a  report  at  all,  that  seems  to  be  one 
of  the  elements  of  it.  The  creation  in  the  United  States  Public  Health  Service  of  a 
registration  area  for  morbidity  reports  is  very  important.  Current  reports  we  get 
demonstrate  that  a  registration  area  could  be  created.  If  it  were,  and  if  some  simple 
practice  for  all  the  States  for  short  radius  were  outlined,  it  is  merely  a  matter  of  time 
and  experience  before  we  would  be  doing  the  thing  in  the  large,  just  as  well  as  we  are 
doing  it  in  the  small ,  area. 

(Dr.  R.  B.  Norment  was  requested  to  open  the  discussion  on  the 
interstate  quarantine  regulations.) 

Dr.  NoBMENT.  I  am  rather  embarrassed  by  being  asked  to  discuss 
a  question  Uke  this  before  a  group  of  such  experienced  gentlemen^  as 
I  have  had  very  little  experience  in  doing  this  sort  of  work.  I  think, 
though,  that  all  of  us  realize  that  State  boundaries  are  only  imaginary 
lines,  and  that  certain  things  go  on  within  the  borders  of  States  that 
have  a  very  direct  apphcation  across  the  borders  in  adjoining  States. 
This  instance  of  scarlet  fever  that  Dr.  Fulton  has  just  mentioned  is, 
of  course,  a  thing  which  may  happen  in  any  place  with  a  health 
officer  sufficiently  untrained  in  handling  situations  of  this  character. 
This  sort  of  thing  is  probably  going  on  continuously,  causing  inter- 
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state  spread  of  communicable  diseases.  If  a  disease  is  being  brought 
across  a  State  border,  there  is  often  not  enough  cooperation  between 
the  field  officers  of  the  State  health  departments  concerned,  where 
they  have  such  officers,  to  bring  about  a  satisfactory  interchange  of 
information  concerning  the  incidence  of  this  particular  disease.  Of 
course,  this  implies  a  certain  amount  of  Federal  responsibility,  as 
these  are  interstate  matters.  Nevertheless,  it  seems  to  me  an 
arrangement  could  be  made  whereby  closer  cooperation  could  be 
obtained  between  the  field  forces  of>  the  State  departments  of  health 
in  regard  to  the  interchange  of  sanitary  information  without  trans- 
mission through  the  United  States  Public  Health  Service.  It  is 
often  a  rather  cumbersome  procedure  to  notify  Washington  and  have 
Washington  relay  the  information.  Very  often  it  is  extremely  im- 
portant, especially  if  you  have  actual  information  concerning  inter- 
state movements  of  a  case,  that  you  get  the  information  to  its  destina- 
tion immediately. 

I  have  in  mind  an  instance  of  a  case  of  smallpox  traveling  on  a 
train  of  the  Pennsylvania  railroad.  I  learned  that  the  case  was  on  a 
certain  train.  I  hiew  the  time  at  which  it  would  arrive  at  a  certain 
point.  I  had  a  health  officer  meet  that  train  and  notify  the  conductor. 
The  man  was  apprehended  and  taken  from  the  train.  Now,  this,  of 
course,  is  a  somewhat  unusual  occurrence,  but  in  all  probabiUty  it 
is  much  more  common  than  we  realize.  I  have  repeatedly  had 
occasion  to  notice  the  progress  of  a  wave  of  diphtheria  or  measles^ 
or  other  communicable  disease,  from  coimty  to  county  within  a 
State,  and  from  the  coimty  of  one  State  to  the  adjoining  county  of 
another  State.  This  arrangement,  which  Dr.  Fulton  spoke  of,  be- 
tween the  State  of  Pennsylvania  and  the  State  of  Maryland  has  worked 
out  admirably  in  several  instances.  In  one,  a  contact  with  a  case  of 
smallpox,  the  man  was  apprehended  and  the  local  health  officer 
within  whose  jurisdiction  he  lived  kept  the  man  under  observation 
until  his  period  of  incubation  had  passed.  Interstate  notification  is, 
of  course,  an  immense  proposition,  and  would  require  an  immense 
amount  of  work.  Just  how  it  could  be  done  and  just  where  the 
responsibility  would  lie,  whether  in  volunteer  cooperation  of  various 
healtli  officers,  or  whether  it  would  be  necessarily  under  Federal 
supervision,  remains  to  be  worked  out.  It  certainly  seems  that  this 
idea  should  be  appUed  intimately  in  border  counties  of  States,  and 
there  does  not  seem  to  be  a  great  deal  of  reason  why  it  should  not  be 
applied  at  an  early  date,  even  if  it  is  not  perfectly  carried  out.  It 
idll  be  difficult  to  get  it  in  a  state  of  perfection,  but  just  because  it 
can  not  be  put  into  a  state  of  perfection  immediately  is  no  good  reason 
why  it  should  not  be  inaugurated  on  a  larger  scale  than  at  present, 
if  possible. 
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Dr.  Anderson.  It  appears  to  me  that  if  we  wish  to  be  practical  we 
need  to  coerce  the  medical  profession  into  reporting  the  communicable 
diseases  coming  to  their  attention.  If  they  did  this  pmictiially, 
not  very  often  would  a  person  with  a  communicable  disease  be  on 
travel  status. 

It  seems  to  me  that  the  chief  danger  lies  with  ^'carriers/'  and  those 
types  of  infection  which,  because  of  their  very  mild  symptoms,  arouse 
no  suspicions  in  the  minds  of  the  laity  concerning  the  possibility 
that  the  slight  indisposition  in  one  individual  may  assume  grave 
proportions  in  a  susceptible  contact. 

I  am  convinced,  so  far  as  the  subject  relates  to  the  State  of  Wash- 
ington, that  the  profession  does  not  r^ard  the  reporting  of  com- 
municable diseases  with  sufficient  gravity.  And  this  applies  to  other 
vital  facts  in  connection  with  health  activities. 

I  believe  that  the  United  States  Public  Health  Service  could 
render  valuable  aid  in  this  direction  by  instituting  a  campaign  in 
medical  schools,  favoring  the  adoption  in  the  several  curricula,  of 
lectures  on  the  importance  of  the  prompt  reporting  of  birth  and 
death  returns,  as  well  as  communicable  diseases — ^this  both  for 
.  scientific  and  civic  reasons. 

In  the  matter  of  infectious  diseases,  prospective  doctors  (medical 
students)  should  be  instructed  concerning  the  importance  of  report- 
ing not  only  communicable  diseases,  but  the  suspicion  of  such 
diseases.  To  illustrate,  report  to  the  health  department  a  child  with 
a  sUght  coryza  and  faintly  injected  conjimctiva  as  suspicious  of 
measles.     ''Pass  the  buck,''  if  you  please,  to  the  health  officer. 

We  health  officers  might  profitably  visit  the  medical  societies  and 
ui^e  one  society  to  enter  into  friendly  competition  with  sister  organi- 
zations for  approximating  100  per  cent  in  the  reporting  of  all  neces- 
sary vital  facts. 

Dr.  Welch.  I  was  impressed  by  the  address  of  Dr.  Fulton,  that 
he  was  not  especially  interested  in  California  because  of  the  distance. 
Last  summer  there  were  some  visitors  from  the  State  of  Washington 
in  Alabama  who  contracted  smallpox  while  there.  They  were 
immediately  isolated  by  one  of  the  health  officers  of  one  of  the 
counties,  and  in  the  night  time  took  the  train  back  to  Washington. 
As  soon  as  I  could  ascertain  the  facts  and  get  the  address  of  the 
individuals  I  notified  the  health  department  of  the  State  of  Wash- 
ington. We  have  the  habit  of  following  the  lead  of  my  distinguished 
friend  from  Louisiana,  of  notifying  each  other  of  any  outbreak  of  the 
communicable  diseases  in  border  States.  Whenever  there  has  been 
an  outbreak  of  a  new  case  of  bubonic  plague  in  Louisiana,  all  of  us 
in  adjoining  States  have  been  notified  by  the  health  officer  of  Louis- 
iana. Recently  when  there  was  a  suspected  case  of  bubonic  plague 
in  Mobile,  I  wired  all  the  health  officers  of  contiguous  States,     I  was 
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imder  the  impression  that  we  all  had  such  an  miderstanding  and  that 
we  were  all  following  that  line  of  procedure. 

(Moved  and  carried  that  the  report  on  interstate  quarantine  regular 
tioDS  be  accepted.) 

Dr.  Gumming.  The  next  report  of  the  standing  committee  is  that 
on  rural  sanitation  by  Dr.  W.  S.  Rankin,  of  South  Carolina. 

Dr.  Kankin.  Mr.  Chairman,  I  have  asked  Dr.  L.  L.  Lumsden  to 
make  the  report. 

Dr.  Lumsden  made  the  following  report: 

RBPORT  OF  GOUHITTBB  ON   RURAL  SANITATION. 

I  have  had  for  a  long  time  a  misconception  about  the  duties  of  the  chainnan  of  a 
committee.  Until  this  morning  I  supposed  that  the  chairman  was  the  one  to  do  the 
work.  I  don't  know  why  Dr.  Rankin  didn't  make  the  report.  He  knows  exactly 
what  to  say  and  can  say  it  much  better  than  I  can.  The  members  of  this  committee 
have  reached  a  definite  agreement  about  what  should  be  the  program  of  the  members 
of  this  conference  on  rural  sanitation.  This  matter  has  been  discussed  before  this 
conference  at  each  meeting  for  some  years  past,  and  I  don't  think  it  is  necessary  for 
the  committee  to  go  into  any  of  the  elementary  details  about  the  importance  of  rural 
sanitation  in  the  United  States  and  the  need  of  marked  advancement  in  this  work. 
Recently  the  Public  Health  Service  office  of  Rural  Sanitation  has  sent  out  a  ques- 
tionnaire to  all  of  the  States,  with  a  view  to  ascertaining  the  extent  of  whole-time 
health  service,  local  health  service  in  the  nural  districts  of  the  United  States.  This 
questionnaire  appUed  to  the  date  January  1,  1920.  There  is  a  place  on  the  program 
a  little  later,  Mr.  Chairman,  for  these  data,  but  I  think  the  data  in  a  way  will  serve 
as  a  foundation  for  a  discussion  of  the  recommendation  which  this  committee  will 
make,  and  so  with  your  permission  I  will  submit  them  at  this  time. 

This  questionnaire  was  an  inqiury  to  ascertain  how  many  rural  districts  in  the 
United  States,  as  of  January  1,  1920,  were  provided  with  whole-time  local  health 
service.  The  answers  to  this  questionnaire  have  been  received  now  from  all  of  the 
States,  80  1  think  the  data  are  as  complete  as  we  are  able  to  get  them.  There  are, 
accoiding  to  the  reix>rts  received,  in  the  United  States,  98  rural  districts,  composed 
in  all  instances  except  two  or  three,  of  counties  which  are  provided  with  whole-time 
local  health  officers. 

Think  of  it,  only  98  out  of  some  2,800  counties  wholly  or  largely  rural  in  the  United 
States  are  provided  with  whole-time  county  health  officers.  That  is  about  3.5  per 
cent.  That  is  a  sad  report  of  progress  in  this  field  which  is  recognized  by  everyone 
who  knows  anything  about  the  subject  as  of  vital  and  urgent  importance.  Of  the  98 
counties  provided  with  whole-time  county  health  officers  there  are  22  in  which  the 
health  officer  serves  alone;  that  ia,  he  has  no  official  assistance,  no  sanitary  inspector, 
no  health  nurse,  and  no  clerk.  He  is  monarch  of  all  he  surveys  in  a  health  field  with 
an  area  of  about  40  or  50bmiles  long  and  about  20  or  30  miles  wide  and  with  a  population 
of  20,000  to  50,000.  All  of  us  who  know  anything  about  public-health  work  know 
that  a  one-man  health  organization  in  such  an  area  is  inadequate  and  is  suggestive  of 
one  trying  to  feed  an  elephant  with  a  spoon.  Among  the  76  counties  with  whole-time 
health  officers  in  which  the  health  officer  has  assistance,  the  assistance  consists  in 
some  instances  of  one  sanitary  inspector  or  one  health  nurse,  and  in  a  few  instances 
of  niffl^  than  one  sanitary  inspector,  or  more  than  one  health  nurse.  This  gives  a 
summaiy  of  the  findings  of  the  survey  of  the  counties  of  all  States.  This  is  the  situa- 
tion so  far  as  local  health  service  is  concerned.  In  the  States,  the  State  provides 
whole-tim^  district  health  officers  who  look  in  a  very  general  way  after  health  con- 
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ditioiiB  in  the  8  or  10  or  more  districts  into  which  the  State  is  divided,  but  they 
are  not  included  in  this  sumnuury .  This  summary  applies  only  to  the  health  district 
which  has  a  local  health  officer  paid  in  whole  or  in  part  by  the  county,  township,  or 
district  in  which  he  works. 

The  United  States  Public  Health  Service  has  been  endeavoring  ior  several  years 
to  aid  the  State  and  local  health  departments  in  the  advanoement  of  rural  health 
T7ork.  The  program  has  been  outlined  in  previous  conferences;  it  is  based  on  the 
principle  of  cooperation.  The  United  States  Public  Health  Service  goes  into  partner- 
ship with  the  State  health  department  and  with  the  county,  to  establish  and 
maintain  a  local  health  department  which  is  definitely  expected  to  carry  out 
with  a  reasonable  d^;ree  of  adequacy  the  most  important  phases  of  health  work 
indicated  in  the  community.  Our  road  in  this  direction  has  been  rather  rocky. 
The  work  b^;an  with  an  aUotment  made  from  the  fund  for  the  investigation  of  the 
diseases  of  man  in  1914.  In  the  following  year  a  specific  appropriation  was  made  by 
Congress  to  the  amount  of  125,000  to  try  out  what  Congrees  r^;arded  at  that  time  as 
an  experiment.  We  submitted  reports  to  Congress.  The  gentlemen  in  Congress  at 
that  time  appeared  to  think  that  the  experiment  was  proving  fairly  satisfactory  and 
they  increased  the  appropriation  for  this  work  during  the  fiscal  year  beginning  July  1, 
1917,  from  $25,000  to  1150,000.  This  was  really  encouraging.  That  increased  appro- 
priation was  granted  by  Congress  before  war  was  declared .  The  hearings  on  the  rural 
sanitation  item  were  held  before  a  committee  on  appropriations  in  the  House  having 
chaige  of  the  sundry  dvil  bill.  That  bill  was  passed  by  the  House  before  war  was 
declared.  Thus  the  increased  appropriation  for  rural  sanitation  was  granted  on  a 
peace-time  basis.  The  war  came  and  the  program  of  work  formulated  was  inter- 
rupted ;  most  of  the  money  had  to  be  used  in  the  areas  around  the  national  camps  and 
in  the  areas  around  the  most  important  war  industries.  The  same  amoimt,  $150,000, 
was  appropriated  for  the  following  fiscal  year  beginning  July  1,  1918. 

After  the  active  period  of  the  war  was  over  we  hoped  to  obtain  at  least  that  much 
money  to  distribute  among  the  States  for  cooperative  county  health  work.  We  were 
disappointed  when  Congress,  after  what  appeared  only  perfunctory  consideration  of 
this  vitally  important  matter,  reduced  the  appropriation  to  $50,000  for  rural  sanita^ 
tion  in  the  present  fiscal  year  beginning  July  1,  1919.  With  this  $50,000  we  have 
strung  out  the  work  as  far  as  it  would  go  to  what  appeared  the  very  best  possible 
advantage.  Against  the  $50,000  allotted  to  counties,  30  in  number,  in  which  we 
have  entered  into  cooperation  in  the  present  fiscal  year,  there  has  been  appropriated 
from  State  and  local  sources  an  amount  aggregating?  over  $225,000.  The  detailed 
results  have  been  highly  satisfactory.  We  thought,  with  that  showing  and  with  the 
increasing  demands  for  our  cooperation  in  this  field,  that  Congress  might  see  its  way 
to  grant  an  increase  in  the  appropriation  which  would  enable  an  increase  in  the  activi- 
ties. Again,  however,  we  have  been  disappointed.  The  House  Committee  on 
Appropriations  in  Congress  reconmiended  only  $50,000.  An  attempt  on  the  floor  to 
increase  the  amount  to  $150,000  was  voted  down  and  the  bill  passed  the  House  car- 
rying only  $50,000.  Thus  we  shall  have  only  $50,000  to  assist  State  and  local  govern- 
ment in  cooperative  rural  health  work  in  the  present  fiscal  year. 

I  have  gone  into  these  details  because  I  think  from  this  history  we  must  realize  that 
there  has  not  been  put  behind  this  request  of  the  United  States  Public  Health  Service 
and  of  the  Treasury  Department  for  increased  appropriation  for  rural  sanitation,  the 
popular  demand  which  is  absolutely  essential  to  get  the  sort  of  reaction  necessary  to 
secure  a  reasonable  increase  in  the  appropriation.  Our  estimate  for  rural  sanitation 
in  each  of  the  fiscal  years  1920  and  1921  was  $500,000  and  the  amoimt  appropriated 
was  $50,000.  Now,  if  the  work  in  the  counties  in  which  the  cooperative  plan  has  been 
carried  out  had  met  with  failure  I  think  we  should  be  reconciled  with  the  attitude  of 
Congress  toward  this  business.    But  in  every  one  of  these  counties  the  success  stands 
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oat  strikingly,  very  encooragiiigly ,  and  we  can  measure  in  dollars  and,  cents  the  value 
ol  this  woik.  I  think  we  can  safely  conclude  that  this  work — this  cooperative  county 
health  work — ^has  well  passed  the  experimental  stage,  and  the  question  which  we  must 
answer,  which  the  people  must  answer,  and  must  answer  through  their  representatives 
in  our  legislative  bodies,  is  not  whether  this  work  is  worth  while — everybody  grants 
thai — but  whether  the  National  Government  sfaoald  take  part  in  this  kind  of  businesB 
or  not.  That  is  the  question  which  this^conf  erance,  I  think,  should  express  an  opinion 
about.  It  is  the  one  persistently  raised  in  Congress.  Without  further  disastrous 
delay  the  people  of  this  country  should  decide  whether  the  National  Government 
should  take  part  in  this  business  of  health  promotion  and  disease  prevention  or  not. 
CopgyesBmen  apparently  opposed  to  the  work  eternally  ask,  ''Why  should  not  the 
States,  the  counties,  and  the  individuals  do  these  things  for  themselves"?  II  the 
National  Grovemment  has  a  right  to  assist  communities  in  any  line  of  activity  it 
surely  seems  to  have  a  right  and  an  urgent  call  to  assist  in  rural  sanitation. 

The  Federal  health  agency  can  not  conduct  this  work  in  a  reasonably  businesslike 
way  if  it  must  continue  to  depend  each  fiscal  year  upon  a  new  Congress  or  another 
aesnon  of  Congress  determining  along  in  June,  sometimes  not  until  July,  how  much 
money  is  to  be  available  to  invest  in  this  enterprise.  To  have  to  make  our  contracts 
after  the  fiscal  year  has  begun  is  a  serious  handicap.  To  overcome  that  difficulty  a 
bill  was  introduced  two  or  three  years  ago  by  Bepresentative  Lever,  providing  for  a 
continuing  appropriation  to  be  allotted  to  States  each  year  on  a  basis  of  population 
for  cooperative  rural  health  work.  Until  we  get  some  comprehensive  legislation  of 
that  kmd  this  work  can  not,  according  to  every  element  of  common  sense,  be  con- 
ducted on  a  satisfactorily  businesslike  and  economic  basis.  Therefore  the  memben 
of  the  committee  on  rural  sanitation  of  this  conference  have  agreed  to  make  to  this 
conference  the  definite  recommendation  that  those  participating  in  this  conference 
discuss  and  decide  upon  what  kind  of  legislation  is  needed  and  especially  whether 
that  contfflnplated  by  the  so-called  Lever  rural  health  bill  is  of  the  kind  needed. 
This  cooperative  rural  health  work  is  in  line  with  the  general  principal  of  Federal  aid 
extension  which  is  being  carried  out  apparently  with  success  in  several  different 
fields  of  activity  of  the  Government.  It  seems  more  logical  for  the  Federal  Govern^ 
ment  to  extend  aid  in  the  prevention  of  the  spread  of  communicable  human  disease 
than  in  any  other  field  in  which  it  is  engaged  in  the  application  ci  that  principle. 
Ooomiumcable  disease  control  is  not  only  of  local  importance,  but  also  of  State-wide 
and  Nation-wide  importance. 

Now,  it  does  little  good,  if  the  sense  of  this  conference  should  be  that  the  National 
Government  should  take  part  in  this  business,  for  the  conference  to  pass  a  resolution 
to  that  effect  and  stop  with  that.  It  does  but  little  good  if  one  of  you  writes  to  a  Con- 
gressman saying  that  you  hope  he  will  support  the  sundry  civil  bill  when  it  comes  up. 
'Seanng  from  you  as  a  health  officer;  he  may  say,  ^'Oh,  these  fellows  are  alwa3rs  trying 
to  do  more  and  more,''  and  if  he  hears  from  no  one  but  you,  you  can  not  reasonably 
expect  him  to  get  off  his  coat  and  go  to  work  to  get  enacted  the  kind  of  legislation 
requested.  If  we  mean  business  in  this  matter  we  must  go  back  to  our  States  and 
start  a  constructive  campaign  to  bring  about  the  kind  of  sentiment  which  Secretary 
Moyle  referred  to  as  necessary  to  move  Congress.  The  thing  to  do  is  to  appeal  to 
every  organisation  whidi  properly  can  function  in  such  a  matter  and  to  every  indi- 
vidual whom  you  can  reach  to  let  the  Congressmen  and  Senators  know  what  is  the 
sentiment  of  the  people  in  your  respective  States  toward  this  proposition.  Until 
Congreflsmen  know  that,  and  know  it  in  clear-cut  terms  without  any  uncertainty,  we 
can  not  expect  them  to  enact  the  legislation  which  is  absolutely  essential  before  the 
Public  Health  Service,  as  a  Federal  health  agency,  can  give  you  the  assistance  and 
cooperation  which  evidently  is  needed,  which  we  should  like  to  give  you  and  which 
I  peoKHiaily  think  we  should  give  you. 
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Dr.  FREEBiAN.  I  am  very  sorry  that  this  cross  section  of  Dr. 
Lumsden's  was  taken  on  the  1st  day  of  January.  As  most  of  you 
know,  we  expected  to  double  this  98  whole-time  health  officers  on  the 
Ist  day  of  January.  Unfortunately,  we  were  not  able  to  carry  out 
this  program.  I  am  very  glad  to  tell  Dr.  Lumsden,  however,  that  we 
have  added  since  January  1,  30  whole  time  county  health  officers  to 
the  98  he  has  listed.  Of  these  only  one  man  is  working  absolutely 
alone.  I  am  also  very  glad  to  report  that  the  system  is  working  with 
increasing  efficiency  and  satisfaction.  There  was  a  very  real  question 
in  the  minds  of  many  of  our  people  whether  a  single  man  working  in  a 
coimty  would  be  able  to  give  as  immediate  and  efficient  service  as  the 
15, 20,  or  25  local  health  officers  had  been  able  to  give.  That  question 
has  been  answered  in  the  affirmative  and  so  positively  that  we  are 
having  no  further  difficulty.  The  only  difficulty  we  are  encountering 
is  to  get  these  30  full-time  health  officers  to  set  up  a  constructive 
practicable  program  and  carry  it  through. 

So  far  as  we  are  concerned  in  Ohio,  I  think  there  will  be  no  difficulty 
in  expanding  this  system  until  the  whole  State  is  covered.  We  have 
some  very  interesting  variations.  We  have  in  one  case  two  counties 
being  served  by  one  whole- time  health  officer  with  a  separate  staff  in 
each  county.  We  have  in  five  cases  a  county  health  officer  serving 
both  the  city  and  the  county.  That  is  working  out  very  satisfactorily. 
They  maintain  two  sets  of  employees,  one  supported  by  the  city  and 
one  by  the  county.  We  have  done  this  in  Ohio  without  any  Federal 
aid  or  any  outside  aid  of  any  kind.  But  like  all  missionary  enter- 
prises, we  take  money  where  we  can  get  it,  and  I  think  we  could  use 
Federal  money  to  good  advantage.  I  think  all  of  us  appreciate  fully 
that  the  future  of  health  work  in  this  coimtry  depends  upon  the 
establishment  of  whole-time  service  in  the  rural  districts. 

You  can  look  at  it  from  any  angle  you  please,  but  any  man  who 
studies  this  subject  must  come  to  the  conclusion  that  we  will  never 
have  a  national  health  program  worthy  of  the  name  until  we  have  a 
universal  system  of  full-time  health  service.  In  some  States,  as  in 
the  Northern  and  Eastern  States,  the  economic  resources  of  the  States 
and  counties  are  adequate  to  support  such  a  system  without  outside 
aid.  There  are,  however,  in  large  parts  of  the  country  counties  and 
States  which  are  imable  economically  at  this  time  of  high  cost  of 
gasoline,  automobiles,  victrolas,  pianos,  and  other  necessities  of  life, 
to  support  luxuries  like  full-time  health  officers.  The  logical  source  of 
aid  is  the  Federal  Government.  I  believe  with  all  my  heart  in  the  use 
of  every  legitimate  available  means  to  forward  this  thing.  Some  of  us 
may  have  our  own  ideas  about  State  and  Federal  rights,  but  I  do  not 
let  that  stand  in  the  way  of  a  chance  to  get  a  full-time  health  officer. 
I  think  this  conference,  if  it  is  really  in  earnest  about  the  promotion 
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of  the  public  health,  must  support  a  proposal  whereby  we  can  do  for 
health  what  the  Federal  Qovemment  is  doing  for  roads  this  year.  If 
10  per  CMit  of  what  is  spent  for  roads  could  be  apphed  for  health  on 
the  same  system  of  Federal  aid,  we  would  within  five  years  have  a 
universal  system  of  full-time  health  service.  It  is  a  question  of 
expediency  and  a  question  of  earnestness  of  purpose,  and  I  for  one 
want  to  back  Dr.  Lumsden,  as  I  have  been  in  the  habit  of  doing  for 
the  last  10  years,  and  add  a  very  hearty  amen  to  everything  he  has 
said. 

Dr.  Habris.  The  question  of  nural  health  administration  is  one 
which  vitally  affects  everybody  interested  in  public  health,  and, 
especially,  every  health  officer,  whether  he  represent  a  city  or  a  rural 
community.  It  is  assumed  that  we  are  all  agreed  as  to  the  essential 
value  of  rural  sanitation,  and  we  will  therefore  not  argue  as  to  the 
details  of  the  program  suggested  by  Dr.  Lumsden,  but  direct  our 
thoughts  to  the  significance  of  his  statement  that  our  legislators  are 
•against  increasing  the  Federal  and  State  appropriation  for  rural  sani- 
tation. Since  we  agree  as  to  the  colossal  importance  of  pubhc  health 
work  in  rural  sanitation,  it  becomes  merely  a  question  of  what 
methods  we  shall  pursue  to  realize  our  aims  in  this  field.  You  can  not 
bring  about  action  that  will  be  valuable  and  serviceable  unless  you 
have  a  rallying  cry  that  will  strike  a  sentimental  chord.  During  the 
war,  you  know,  our  health  propaganda  was  aided  tremendously  by 
the  fact  that  we  brought  home  to  the  public,  and  to  our  legislators  as 
weU,  that  it  was  necessary  to  conserve  the  welfare  of  every  individual 
in  this  country,  so  that  our  conduct  of  the  war  would  be  successful 
and  efficient. 

It  was  upon  the  basis  of  efficiency  and  the  necessity  of  meeting  a 
national  crisis  that  we  made  a  forceful  and  successful  appeal,  and  to 
a  considerable  degree  won  the  support  of  many  for  our  health  pro* 
gram.  At  this  time,  when  everyone  is  stressing  the  need  of  increased 
production,  and  when  those  in  authority  are  predicting  that  famine 
threatens  the  country,  because  production  on  the  farm  is  limited,  it 
is  appropriate  and  necessary  to  bring  home  to  people  at  large,  to 
the  business  world,  and  to  legislators,  that  limited  production  is  due 
in  no  small  measure  to  the  wastage  of  energy  and  life  upon  the  farm 
which  is  traceable  to  preventable  diseases,  and  that  the  loss  of  human 
power  which  these  diseases  cause  results  largely  from  the  fact  that 
our  rural  sections  show  an  appalling  poverty  of  resources  for  pro- 
tecting the  health  and  lives  of  those  on  the  farms.  Where  even 
partial  provision  is  made  to  guard  the  health  of  the  rural  population, 
those  officers,  upon  whom  the  welfare  of  the  residents  on  farms  in 
every  community  depends,  are  not  capable  of  doing  their  work,  prin- 
cipally because  they  lack  the  necessary  funds  and  assistance.    It  is 
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timely  to  impress  the  importance,  and  to  bring  home  the  necessity, 
of  conservation  of  man  power  on  the  farm  and  to  make  that  need 
felt  as  the  paramomit  one  by  associating  the  present  deficiencies  in 
production  with  the  struggle  to  protect  man  power  from  the  effects 
of  diseases  caused  by  poor  rural  sanitation.  We  must  tie  up  closely 
the  necessities  of  the  moment  as  they  come  home  to  everybody 
through  the  effects  of  the  high  cost  of  living,  wherever  they  may 
live,  and  so  capitalise  the  present  lack  of  food  products  and  of  farm 
help,  and  focus  the  light  of  publicity  upon  these  facts  for  the  atten- 
tion of  those  who  have  never  thought  how  important  it  is  that  those 
living  in  rural  commimities  should  be  healthy,  if  only  that  they 
might  more  efficiently  supply  the  demand  of  citie^  and  of  towns  the 
world  over  for  adequate  food.  We  must  bring  it  home  to  legislators 
that  the  imsatisfied  demands  of  the  farmers  for  help  upon  the  farm 
to  answer  the  call  of  the  cities  for  food  can  be  met  successfully  by 
preserving  intact  the  enei^es  of  those  already  on  the  farm,  so  that 
their  numbers  may  not  be  depleted  by  preventable  diseases  which 
now  claim  thousands  of  victims  among  the  rural  population. 

We  can  gain  a  great  victory  for  rural  sanitation,  not  merely  by 
passing  resolutions,  but  by  a  forceful  scientific  expression  of  opinion 
coming  from  this  board  of  public  health  officers,  concerning  the  wel- 
fare of  the  people  of  the  country,  and  its  relation  to  the  welfare  of 
the  rest  of  the  world  whom  they  serve;  and  we  can  gain  support  by 
arousing  the  newspapers  of  the  country  to  take  note  of  the  situation, 
and  see  the  necessity  of  adequate  health  appropriations  to  conserve 
the  welfare  of  the  rural  population,  as  a  direct  help  in  meeting  the 
needs  of  the  country  as  a  whole. 

We  lay  too  much  stress  upon  communicable  diseases,  failing  to 
reaUze  that,  important  as  they  are,  emotion  and  sentiment  can  not 
very  effectively  be  developed  or  crystallized  on  that  subject.  The 
thing  we  feel  of  transcendent  importance  at  the  moment  is  the  need 
to  assure  the  people,  living  in  cities  or  in  rural  communities,  that 
production  must  and  can  be  maintained  only  by  a  liberal  policy 
toward  rural  sanitation,  in  the  same  manner  as  we  stressed  the  rela- 
tion of  health  to  the  welfare  of  our  coimtry  and  its  Allies  during  the 
war.  And  so  I  would  urge  that  there  be  an  aggressive  and  em- 
phatic expression  of  opinion  coming  from  this  body  of  health  officers 
representing  all  shades  of  thought  and  all  parts  of  the  country, 
calling  attention  of  the  coimtry  at  large  to  the  fact  that  in  this  mo- 
ment of  national  necessity  there  is  at  least  one  means  of  helping  out, 
by  greater  attention  to  rural  sanitation  and  by  large  appropriations 
for  rural  health  administration.  And  for  the  purpose  we  must  arouse 
and  secure  the  support  of  our  newspapers  throughout  every  part  of 
the  land.    Let  us  not  forget  newspaper  publicity  on  this  subject  in 
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order  that  our  expression  of  opinion  may  become  vocal  and  make 
itself  heard  even  in.  the  chambers  of  our  National  and  State  legis- 
latures. If  adequate  appropriations  for  preventing  the  untimely 
death  or  unnecessary  sufferings  of  thousands  of  our  rural  population 
can  not  be  secured  by  an  appeal  to  humane  sentiments,  then  let  the 
appeal  come  through  the  economic  motive. 

Dr.  HuBTY.  There  is  one  energy  or  force  which  we  may  use  in 
advancing  the  pubhc  health  cause  which  must  not  be  forgotten;  that 
is  the  force  or  energy  of  the  business  men.  Make  the  business  men 
understand  the  importance  of  all  public  health  causes  by  bringing 
forcibly  before  them  the  facts  pertaining  to  health  and  business  and 
a  force  will  be  enlisted  which  will  be  irresistible.  Very  nearly  all  we 
have  been  able  to  secure  in  Indiana  in  the  public  health  line  has  come 
through  the  business  men,  not  by  appealing  to  their  avarice,  but 
instead  by  appealing  to  their  sentimental  and  emotional  nature.  We 
did  not  realize  for  10  or  15  years  that  we  must  appeal  to  sentiment, 
just  as  the  former  speaker  has  contended;  otherwise  we  are  hable  to 
fail.  We,  and  I  mean  by  ''we''  the  Indiana  State  board  of  health, 
secured  the  support  of  every  individual  Congressman  for  the  Lever 
bill,  unless  perchance  they  went  back  on  their  promises,  which  might 
have  happened  with  one  or  two.  We  first  appealed  to  the  business 
men's  organizations  at  home  and  sent  their  resolutions  to  the  Con- 
gressmen. We  also  appealed  to  many  fanners'  institutes  and  sent 
their  resolutions  to  our  Congressmen.  These  told  the  Congressmen 
how  to  vote  if  the  Lever  bill  came  up.  We  insisted  the  Lever  bill 
was  a  business  proposition  and,  furthermore,  it  had  a  bearing  upon 
the  higher  qualities  of  the  mind  and  would  be  uplifting  and  add  to 
our  enjoyment  of  life  if  it  were  passed.  We  know  that  a  large  pro- 
portion of  the  insane  women  in  every  State  come  from  the  farm,  and 
this  fact  was  used  in  arousing  sentiments  and  emotions  of  business 
men  so  as  to  direct  their  attention  and  finally  their  energies  toward 
the  passage  of  the  Lever  bill.  We  told  them  it  is  disease  that  brings 
insanity;  it  is  disease  that  brings  quite  all  of  our  miseries  and  sorrows 
and  causes  us  to  fail.  We  asked  all  the  business  organizations  we 
addressed,  when  urging  them  to  support  the  Lever  bill,  ''Do  you  wish 
to  stop  .the  flow  of  insane  women  from  the  farm  into  the  insane 
asylums  ?  Do  you  wish  to  see  farmers  more  efficient  and  happy  ?  If 
you  do,  then  you  will  support  the  Lever  bill  and  will  further  do  all 
you  can  to  raise  the  health  on  the  farm." 

The  business  men's  organization  at  Indianapolis  appointed  a  com- 
mittee to  see  that  our  Congressmen  and  Senators  were  informed  that 
the  Lever  bill  was  good  business,  and  further,  that  it  was  more  than 
good  business.  It  would  make  people  on  the  farm  not  only  richer 
but  also  happier.  The  Indiana  Legislature  promptly  made  an  appro- 
priation which  would  equal  that  appropriated  by  the  National  Gov- 
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eminent;  and  it  stands  now  upon  the  statute  books  ready  to  be  used 
if  ever  the  Congress  takes  action.  Indianapolis  is  in  the  seventh  con- 
gressional district,  and  our  Congressman,  Hon.  Merrill  Moores,  was  so 
impressed  with  the  arguments  for  the  Lever  bill  that  he  worked  for  it 
as  well  as  voted  for  it.  When  at  home  one  time  he  called  at  my  office 
and  expressed  his  interest  in  the  cause  of  the  public  health  and  pos- 
itively stated  that  he  would  work  for  every  reasonable  health  bill  that 
ever  came  before  Congress  while  he  was  a  Member.  Mr.  Moores  was 
renominated  and  I  hope  he  will  be  elected.  In  our  conversation  he 
stated  that  he  would  work  for  the  bill  and  support  it  despite  the  fact 
that  a  budget  of  $5,000,000,000  was  placed  before  Congress.  He  said: 
''I  do  not  know  how  we  can  raise  this  vast  sum,  and  a  great  deal 
of  it  is  unnecessary,  but  rural  sanitation  must  be  attended  to." 
Continuing,  he  said,  '^The  budget  will  be  cut  down  where  the  Con- 
gressmen least  understand.  I  shall  try  to  make  them  understand,  so 
far  as  I  can,  that  it  will  not  be  economy  to  cut  the  budget  when  it 
comes  to  the  Lever  bill."  We  have  some  money  which  can  be  used 
for  rural  sanitation,  and  would  have  had  a  goodly  sum  had  the  Lever 
bill  passed. 

May  I  tell  you  briefly  what  we  are  doing  for  rural  sanitation  at 
this  tune.  •  Our  Divisions  of  Tuberculosis  and  Child  Hygiene  are 
mounted  on  wheels.  I  mean  that  each  division  is  provided  with  an 
automobile  truck  and  touring  car,  which  is  fully  equipped  with 
exhibits,  moving-picture  machine,  stereopticon  slides,  moving  pic- 
tures, illustrated  exhibits,  and  all  things  necessary  to  make  their 
work  a  success.  These  traveling  divisions  give  all  their  time  to  the 
extreme  or  back  rural  districts,  those  districts  which  have  had  little 
or  no  attention  paid  to  them  up  to  this  time  in  the  Une  of  public 
health  instruction.  The  tuberculosis  outfit  carries  an  entertainer, 
who  sings,  tells  stories,  makes  recitations.  Music  is  further  supplied 
by  a  good  victrola.  The  automobile  trucks  are  provided  with  Delco 
dynamos,  and  thus  always  have  an  electric  current  for  their  moving 
pictures,  for  lighting  schoolhouses  and  churches,  and  other  places 
where  exhibits  may  be  held.  The  localities  to  be  visited  are  notified 
beforehand,  and  the  rural  part  of  each  township  is  well  stirred  by 
the  work  done.  Imagine  one  of  these  divisions,  with  flags  flying  from 
the  automobiles,  entering  a  town  and  blowing  a  trumpet  and 
announcing  its  coining.  The  meetings  always  have  big  crowds,  and 
in  almost  every  instance  a  schoolhouse  or  church  will  not  hold  the 
audience.  When  the  weather  is  good  the  meetings  are  held  out  of 
doors,  the  curtain  to  receive  the  pictures  is  put  against  the  side 
of  a  house,  the  lawn  in  front  being  used  for  the  audience. 

Our  Tuberculosis  Division  lays  emphasis  upon  the  fact  that  80 
per  cent  of  consimiption  is  contracted  in  childhood.  The  matter  of 
giving  milk  and  proper  food  to  children  is  thoroughly  emphasized, 
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dso  the  importance  of  fresh  air,  cleanliness,  and  cheerful  surround, 
mgs.  We  feel  we  are  getting  excellent  results,  and  many  letters  are 
written  by  the  rural  dwellers  conmiending  this  work.  Our  pamphlets 
are  distributed  only  to  those  who  ask  for  them.  The  speakers  tell 
tiieir  listeners  the  pamphlets  are  on  hand  and  will  be  given  only 
upon  request,  but  will  not  be  generally  distributed.  We  feel  that  by 
pursuing  this  course  more  good  is  done  than  if  general  distribution, 
with  its  attendant  very  considerable  expanse,  were  adopted.  Again, 
I  wish  to  say,  in  your  public  health  work,  and  when  you  wish  to  secure 
an  appropriation,  don't  forget  to  secure  the  influence  of  the  business 
men.  Make  it  plain  to  them  that  the  business  of  the  public  health 
18  the  most  important  business  that  is  before  the  business  men. 
They  will  quickly  grasp  the  fact  that  there  is  economy  in  the  public 
health,  that  there  is  efficiency,  and  also  that  there  is  happiness.  It 
is  to  the  business  man's  self-interest  to  see  better  health  on  the 
farm,  and  it  also  appeals  to  his  sentimental  and  moral  nature. 

Dr.  McCoBHAGK.  I  will  either  have  to  make  a  speech  here  now  or  a 
explanation  to  the  health  officers  when  I  get  back  home.  Whenever 
Dr.  Liunsden  has  made  a  talk  on  rural  sanitation  we  always  wish  to 
express  our  commendation  of  it.  I  want  to  tell  you  one  other  thing 
to  add  to  Dr.  Harris's  and  Dr.  Hurty's  remarks.  They  state  we  have 
to  lay  facts  before  the  people  of  the  country  and  Congress  if  we  want 
their  support.  Now  we  have  in  the  country  our  rural  health  depart* 
ment  which  we  are  all  agreed  must  be  well  kept  and  where  correct 
statistics  have  been  kept;  we  have  enough  facts  to  convince  any  busi- 
ness man,  or  even  any  Congressman  who  is  not  a  business  man,  of 
the  business  advantage  to  be  derived  from  health  work.  In  Mason 
Coimty,  with  the  cooperation  of  the  Federal  Government,  for  the 
past  four  or  five  years  we  have  conducted  a  full-time  health  depart- 
ment. We  are  able  to  demonstrate  from  the  statistics  of  this  depart- 
ment, published  from  year  to  year,  the  cost  of  preventable  diseases. 
We  have  found  that  the  number  of  lymecessary  premature  deaths 
has  been  reduced  from  something  over  a  million  to  something  less 
than  200,000  per  year  at  a  total  investment  of  less  than  $12,500  per 
year.  Now  that  is  good  business,  and  that  is  the  so^  of  statement 
we  need  to  present  to  Congress,  with  the  exact  facts  explained.  This, 
in  spite  of  the  fact  that  we  have  gone  through  two  epidemics  of 
influenza,  and  in  spite  of  the  fact  that  the  physical  conditions  of  the 
city  of  Maysville  have  prevented  the  improvement  of  the  water  sup- 
ply, which  has  caused  continued  epidemics  of  typhoid  fever.  Over 
60  per  cent  of  the  houses  have  sanitary  privies  and  are  using  them, 
and  the  sanitary  inspector  sees  every  one  of  those  sanitary  privies  in 
operation  at  least  once  every  three  months.  They  were  building  30 
new  privies  last  week.  The  people  of  the  county  are  furnishing  every 
particle  of  the  material  of  which  they  are  made,  every  particle  of  the 
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work;  building  them  themselves,  and  doing  this  because  they  found  it 
worth  while.  The  health  work  in  Mason  County  has  demonstrated 
not  only  what  they  can  do,  but  shows  definitely  what  we  have  failed 
to  do,  and  I  believe  such  a  showing  will  get  money  from  any  appro- 
priating body.  In  Kentucky,  from  the  facts  gathered  and  set  before 
the  legislature,  they  got  an  appropriation  of  $325,000  for  the  county 
health  department.  As  soon  as  we  get  Federal  aid  (and  God  speed 
the  day  when  Federal  aid  may  come)  we  will  get  better  health 
departments,  bigger  ones,  and  run  on  better  standards.  It  is  a 
pleasure  to  conunend  the  United  States  Public  Health  Service  here 
and  now  for  the  splendid  health  work  they  have  helped  us  to  do  in 
Kentucky. 

Dr.  NicoLL.  I  feel  very  much  encouraged  by  Dr.  Harris's  remarks. 
I  do  not  know  that  you  understand  the  significance  of  them.  Dr. 
Harris  is  not  under  the  jurisdiction  of  the  State  health  department. 
I  do  not  suppose  Dr.  Harris  would  know  a  farmer  if  he  saw  one,  and 
yet  to  us,  who  have  had  more  to  do  with  rural  districts,  it  is  encourag- 
ing when  a  representative  of  the  New  York  City  health  department 
realizes  that  New  York  is  interested  in  a  rural  health  problem.  I  do 
not  know  how  much  sentiment  there  is  about  this.  Dr.  Hurty  stated 
yesterday  that  man's  impelling  motives  were  based  on  love  and  hun- 
ger. I  wonder  if  the  latter  isn't  the  impelling  motive  which  drives 
the  city  of  New  York  to  take  interest  in  this  matter  rather  than  love  ? 
However,  it  does  not  make  any  difference  what  the  motive  is.  I 
think  when  the  city  begins  to  take  an  interest  in  these  matters  we 
shall  get  a  great  deal  further  in  the  problem,  as  Dr.  Harris  has  said. 

Dr.  Fbrrbll.  Encouragement  of  rural  sanitation  is  a  task  which 
makes  a  strong  appeal  to  the  International  Health  Board.  At  the 
present  time  the  major  part  of  the  financial  aid  which  this  board  is 
giving  to  legally  constituted  health  organizations  in  the  United  States 
is  dedicated  to  the  work  of  developing  and  extending  coimty  health 
programs.  During  the  past  year  our  organization  somewhat  enlarged 
the  amount  of  its  appropriation  for  cooperative  county  health  work, 
because  prospects  were  hopeful  that  some  measure,  such  as  the  Lever 
bill,  would  m^ke  possible  the  joint  cooperation  of  Federal,  State, 
and  county  Governments  in  a  county  health  program  operated  en- 
tirely with  public  funds.  Since  only  3  per  cent  of  the  counties  of  the 
coimtry,  however,  have  as  yet  seen  the  benefits  of  rural  sanitary 
work,  it  would  seem  that  a  great  deal  of  further  demonstration  in 
this  work  is  required  if  its  influence  and  importance  is  to  be  appre- 
ciated to  a  degree  sufficient  to  secure  the  funds  necessary  for  exten- 
sive rural  programs.  Where  county  work  has  been  done  it  is  gratify- 
ing to  find  how  generous  the  State  legislatures  have  been  and  how 
readily  the  county  authorities  will  provide  creditable  appropriations. 
Oft  times  the  coimty  funds  range  from  $3,000  to  $5,000  or  $6,000  a 
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year.  I  believe  that  this  work  will  be  the  means  of  making  rural 
public  health  work  in  this  country  what  it  ought  to  be  and  of  unifying 
all  branches  of  government^  Federal,  State,  and  local,  in  an  enterprise 
which  will  yield  definite,  tangible  results  and  win  greater  confidence 
and  greater  appropriations  for  the  work. 

Dr.  Cabey.  I'do  not  want  this  discussion  to  close  without  placing 
Massachusetts  on  record  as  favoring  this  movement,  heart  and  soul. 
I  believe  our  political  and  geographical  status  is  such  that  we  will  not 
be  benefited  very  much,  but  that  will  not  prevent  us  from  favoring 
any  measure  that  will  be  of  benefit  and  available  to  other  States. 

Dr.  GoDDABD.  I  do  not  want  this  question  to  pass  without  placing 
Texas  on  record  as  favoring  the  movement.  We  have  this  year, 
since  January  1,  established  five  cotmty  departments  of  health.  The 
work  is  just  getting  imder  way  and  we  are  entirely  pleased,  and  so 
are  the  people,  with  the  movement. 

Dr.  ScHEBESCHEWSKT.  I  do  uot  think  we  ought  to  close  the  dis- 
cussion without  having  it  firmly  in  mind  that  any  Federal  measures 
regarding  the  rural  sanitation  are  not  local  measures  but  measures 
which  are  essentially  destined  to  further  the  prosperity  and  happiness 
of  the  entire  United  States.  I  do  not  think  Massachusetts  nor  any 
other  State,  no  matter  how  industrial  it  is,  can  deny  the  fact  that  if 
it  does  not  produce  food  it  is  dependent  upon  other  States  for  its 
food  supply  and  must  sell  its  manufactures  to  the  rural  States. 
Consequently,  this  matter  of  rural  sanitation  is  one  which  affects  the 
whole  country.  We  are  faced  with  an  acute  food  shortage,  as  you 
know,  and  few  of  us  realize  the  enormous  losses  in  rural  sections  from 
lack  of  health  conditions.  Take  the  problem  of  malaria  alone,  which 
causes  an  annual  economic  loss  of  not  less  than  $1,000,000,000.  If 
we  should  succeed  in  eliminating  malaria  alone  it  would  add,  I  am 
certain,  at  least  30  per  cent  to  the  agrictdtural  produce  of  those 
States  where  it  now  prevails. 

Dr.  Hatne.  I  am  not  making  that  same  dramatic  entrance  made 
by  that  health  car  in  Indiana.  This  seems  to  have  developed  more 
or  less  into  an  experience  meeting  and  a  statement  from  each  State 
as  to  what  it  is  doing.  Far  be  it  from  me  not  to  allow  South  Carolina 
to  have  representation  in  this  meeting  as  to  what  we  are  doing. 
We  have  whole-time  health  officers,  very  few  of  them — a  little  more 
than  3  per  cent,  though,  of  the  counties  are  represented  in  the  State, 
so  we  are  holding  oiu*  own  in  that  respect.  We  do  not  believe  in 
county  health  officers  feeding  the  elephant  with  a  spoon,  therefore 
we  have  not  provided  any  spoons,  but  use  a  bottle.  There  are 
seven  counties  in  the  State  that  have  miniature  county  health 
departments,  and  that  is  the  only  way  in  which  you  are  going  to 
succeed  in  doing  anything  toward  elevating  the  health  standards  of 
the  coimty.     The  Angel  Gabriel  niight  come  down  and  blow  his 
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horn  in  some  of  the  counties  in  South  Caxohna  and  blow  that  horn 
riding  in  a  tin  lizzie  and  he  would  have  no  effect  in  raising  the  health 
standard  of  that  county;  but  if  you  have  a  whole-time  health  officer, 
an  educated  man  who  knows  what  he  is  talking  about,  is  not  too 
optimistic,  is  reasonably  truthful  for  a  health  officer,  does  not  more 
than  quadruple  statistics  when  presented,  then  you  may  have  what 
they  have  in  Kentucky — a  sanitary  closet,  four  of  them,  for  each 
inhabitant  of  the  State  of  Kentucky.  We  have  been  listening  to 
reports  from  Kentucky  for  seven  years;  each  year  we  have  known 
that  every  inhabitant  was  provided  with  four  sanitary  closets.  The 
modesty  of  Kentucky  inhabitants  is  such  and  these  closets  are  so 
well  concealed  that  you  may  travel  over  Kentucky  without  per- 
ceiving one.  Getting  old  as  I  am,  I  am  getting  more  or  less  pessi- 
mistic. Pessimism  depends  a  great  deal  on  the — oh,  well,  I  won't 
go  into  particulars,  but  there  are  some  facts,  outstanding  facts,  that 
must  confront  any  one  who  talks  about  rural  sanitation.  One  is  its 
enormous  cost.  If  you  take  my  little  State  as  properly  presenting 
as  cheap  a  form  as  you  can  get,  it  costs  or  would  cost  $1,000,000 
annually  to  put  on  in  each  county  of  the  State  a  full-time  county 
health  organization. 

My  State  has  about  sixteen  hundred  thousand  or  seventeen  hun- 
dred thousand  inhabitants  and  bearing  a  very  small  proportion  to 
the  population  of  the  United  States,  so  that  the  cost  of  rural  sanita- 
tion properly  carried  out  in  the  United  States  will  run  into  figures 
that  would  be  even  appalling  to  a  Democratic  Congressman,  and  I 
believe  from  a  Republican  standpoint  that  the  Democratic  Congress 
is  responsible  for  all  the  evils  both  in  this  world  and  in  Mars.  If, 
however,  we  can  get  sufficient  aid  from  the  Federal  Government  to 
put  on  demonstrations  in  certain  counties  that  will  really  demon- 
strate, so  that  the  people  rise  up  and  demand  funds  from  the  legis- 
lature, having  seen  those  demonstrations  that  one  county  requests, 
then  we  will  accomplish  something.  So  far  as  the  voice  of  the 
people  in  asking  for  these  things  is  concerned,  it  is  sb  faint  and  so 
far  away  that  we  have  to  present  the  requests  with  a  megaphone, 
the  m^aphone  usually  being  the  State  health  officer.  If  Dr.  Hurty 
is  right  in  his  statement,  in  gathering  statistics  in  regard  to  the 
amount  of  money  that  is  saved  by  keeping  people  from  dying,  we 
would  have  to  exclude  all  the  morons,  all  the  feeble-minded,  all 
the  vicious  that  are  saved,  because  health  work  saves  them  as  well 
as  others  and  we  could  count  as  gained  only  those  saved  that  we 
thought  were  worth  while  in  the  community.  You  remember  the 
experts  of  the  Army  after  carefully  studying  the  mental  caUber  of 
the  men  assembled  in  the  Army  decided  that  physicians  and  team- 
sters had  exactly  or  about  relatively  the  same  amount  of  mental 
development,  so  it  may  seem  to  the  people  that  we  had  better  not 


REPORTS  OF  COMMITTEES.  88 

save  all  of  the  physicians.  This  is  merely  persiflage,  but  I  want  to 
get  the  point.  I  am  also  an  uplifter  and  the  sign  manual  of  the 
uplifter  b  to  use  the  expression  '^ economic  importance"  and  the 
gesture  "I  leave  with  you  this  one  thought."  If  you  do  that  you 
are  a  successful  uplifter,  otherwise  not.  I  wish  to  leave  with  you 
this  one  thought:  It  costs  money  to  have  pubUc  health,  and  it 
takes  a  first-dass  liar  to  present  statistics  to  Congress  so  that  they 
will  be  received. 

Dr.  MoCoBMACK.  I  should  like  to  suggest  that  an  assistant  surgeon 
general  in  the  department  of  lying  should  be  added  to  this  bureau, 
and  I  would  like  to  recommend  that  Dr.  Hayne  be  nominated  for 
the  position. 

Surg.  Gen.  Cumming.  Up  to  the  time  I  heard  Dr.  Hayne  make  that 
last  remark  I  was  going  to  say  that  we  were  going  after  this  thing 
and  would  get  it  in  the  next  session  of  Congress,  but  I  hesitate  to 
say  that  unless  we  call  on  some  of  our  friends  here  present  to  help  us. 
Just  about  a  day  or  so  after  I  got  here  I  began  to  snoop  around  to 
see  where  we  stood  on  the  appropriation  question.  I  soon  found  as 
far  as  I  could  tell,  there  was  absolutely  no  chance  of  raising  the  limit 
on  the  rural  sanitation  problems  this  year,  but  I  think  we  have  very 
excellent  reasons  for  thinking  that  the  next  session  of  Congress  we 
are  going  to  be  able  to  do  something  along  that  line  and  that  we  are 
going  to  have  very  material  support  in  the  present  administration  in 
doing  so.  Secretary  Houston  is  vitally  interested  in  this  subject 
and  we  are  lucky  in  having  him  in  charge  of  the  department.  In 
spite  of  what  Dr.  Hayne  said,  this  question  of  getting  definite  data 
is  going  to  affect  conunittees  of  Coitgress  the  next  session.  We  know 
the  personality  of  the  members.  They  are  going  to  do  something  for 
us.  Tou  have  got  to  help  us  out,  and  do  that  by  getting  definite 
data  about  definite  counties.  Dr.  Lumsden  will  help  you  do  it. 
By  getting  definite  data  and  definite  statements  in  definite  counties, 
then  I  think  we  are  going  to  get  appropriations  from  Congresss. 

Dr.  Flannagan.  Many  of  you  want  a  case  in  point  to  refer  your 
Congressman  to  and  you  want  to  get  some  one  here  near  Washington. 
I  refer  you  to  the  work  Dr.  Cox  has  done  in  Arlington  County  and 
Fairfax  County,  across  the  river  where  you  can  see  the  work  being 
successfully  done. 

Dr.  Lumsden.  I  would  just  like  to  say  that  the  conunittee  will 
submit  a  resolution  for  consideration  by  the  conference. 

Dr.  CnMMiNG.  The  next  committee  report  is  that  of  the  conunittee 
on  trachoma,  by  Dr.  John  McMullen.  I  just  had  a  wire  from  Dr. 
McMullen  that  he  will  be  delayed  until  to-morrow,  so  we  will  hear 
the  progress  report  of  the  board  appointed  by  the  Sui^eon  General 
to  study  the  problem  of  sanitary  disposal  of  human  excreta  in  im* 
sewered  communities;  by  Prof.  C.  W.  Stiles. 
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SECOND  INFORICAL  BEFOBT  TO  STATE  HEALTH  OFFI0BB8. 

(Prof.  C.  W.  Stiles  submitted  the  following  report:) 

During  the  past  year  the  board  on  excreta  dispoeal  has  continued  work  along  various 
lines  and|  as  was  to  be  expected,  has  been  more  analytical  or  destructive  than  B3n:i1het- 
ical  or  constructive.  A  subject  which  has  been  studied  for  so  many  centuries  with 
so  little  real  progress  is  bo  complex  in  natiu'e  that  constructive  progress  is  slow. 

Administration  versus  instaUalion. — As  studies  of  existing  local  conditions  progresB, 
the  conviction  becomes  more  firmly  foimded  that  administration  of  privy  sanitatioii 
has  not  kept  pace  with  installation,  or  to  express  it  in  other  words,  that  it  is  easier 
to  induce  the  public  to  build  privies  than  it  is  to  induce  municipal  administratocB 
to  see  that  they  are  properly  cared  for  after  they  are  built.  The  public  responds  well 
to  an  appeal,  but  local  authorities  do  not  always  carry  out  their  part  of  the  work, 
hence  many  campaigns  have  not  returned  to  the  citizens  a  lasting  health  protection 
ccnnmensurate  with  ^e  money  expended. 

For  many  years  the  conception  prevailed  that  a  privy  concerned  only  the  house- 
holder, and  it  took  long  and  tedious  labor  to  induce  people  to  surrender  part  of  their 
rights  over  this  structure  to  the  public  good.  Experience  now  shows  that  in  many 
instances  public  officials  have  not  properly  administered  the  privy  trust  placed  in 
their  hands  and  that  installations  have  deteriorated  because  of  lack  of  a  privy  con- 
science in  certain  public  officialB.  At  least  part  of  this  condition  is  undoubtedly 
due  to  changes  in  local  mimicipal  administration  due  to  the  game  of  local  politics  and 
to  changes  in  personnel  of  local  health  offices  due  to  financial  and  to  political 
conditions. 

The  tendency  is  to  demand  a  privy  which  requires  no  supervision,  but  this  desire 
will  never  be  realized,  and  we  had  better  face  the  fact  jjromptly  that  privy  administra- 
tion is  as  important  as  privy  construction.  No  type  of  privy  will  give  satisfaction 
unless  it  is  given  proper  attention ,  and  in  this  connection  I  would  invite  your  attention 
especially  to  the  subject  of  the— 

Necessity  for  better  supervision  over  scavenging. — Privy  sanitation  is  a  cooperative 
affair.  The  public  is  called  upon  to  cooperate  by  paying  out  money  to  provide  the 
privy  and  to  obtain  proper  scavenging.  The  health  officer  is  paid  by  his  clients, 
namely  the  public,  to  cooperate  by  telling  what  kind  of  a  privy  is  acceptable,  by 
inspecting  in  order  to  determine  the  frequency  of  necessary  scavenging,  and  to  cite 
his  employers  and  clients  to  court  in  case  they  do  not  provide  a  prescribed  privy. 
The  scavenger  is  paid  to  scavenge  and  to  dispose  of  the  contents. 

Extensive  campaigns  are  carried  on  at  public  expense  to  instruct  the  householders 
as  to  their  duties;  but  I  would  suggest  that  there  is  not  adequate  provision  for  giving 
to  the  public  the  tangible  proofs  that  either  the  health  officers  or  the  scavengers  are 
giving  proper  service  in  return  for  the  money  x>aid  by  the  public. 

The  average  scavenger  I  have  seen  turns  the  city  with  a  pail  system  into  a  city- 
wide,  open  privy  by  scattering  and  spilling  the  can  material  along  the  streets  from  one 
end  to  the  other,  and  many  local  health  officers  exhibit  less  enthusiasm  in  stopping 
this  nuisance  than  they  do  in  threatening  to  prosecute  householders  for  not  complying 
with  privy  construction  regulations. 

The  question  arises  as  to  who  is  responsible  and  how  the  condition  can  be  bettered. 

Primarily  it  is,  of  course,  the  scavenger  who  commits  the  nuisance,  and  with  the 
night-collecting  system  the  nuisance  will  continue  to  a  greater  or  less  degree,  for  as 
long  as  given  local  regulations  prescribe  that  the  scavenger  will  be  fined  in  case  he 
does  this  work  during  hours  when  he  can  see  to  do  it  properly,  he  will  continue  to 
do  it  improperly. 

The  next  responsible  persons  are  the  inspectors.  Many  men  of  this  calling  are,  in 
my  experience,  unfitted  for  their  job,  have  little  or  no  interest  in  it,  too  frequently 
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make  up  their  reports  at  home,  by  routine,  instead  of  actually  inspecting  privies  and 
reporting  upon  actual  instead  of  theoretical  findings,  and  too  frequently  they  are 
purely  political  appointees.  If  you  reply  that  you  know  inspectors  of  a  higher  type, 
the  answer  is  that  I  also  know  good  inspectors  and  that  the  foregoing  criticism  applies 
to  the  avenge,  not  to  the  superaverage  inspector. 

Highest  in  responsibility  comes  the  health  officer  who  too  often  leaves  matters  to 
the  inspectors  and  does  not  take  a  first-hard  interest  in  what  is  going  on  in  the  back 
yards.    In  other  words,  he  is  not  suffidentiy  active  in  his  supervision. 

Dr.  Rankin's  North  Carolina  law  seems  to  be  the  best  of  any  of  the  State  laws  we 
now  have  on  the  privy  problem.  Still,  this  excellent  law  is  from  one  point  of  view 
incomplete,  namely,  it  penalizes  the  householder  for  not  carrying  out  properly  his 
portion  of  the  cooperative  arrangement,  but  it  does  not  penalize  the  scavenger,  the 
local  health  officer,  or  the  town  for  not  carrying  out  their  part  of  the  contract.  I  have 
peraonally  seen  privies  even  in  North  Carolina  which  had  been  built  in  good  faith 
by  the  people,  and  at  considerable  expense,  but  which  were  in  an  outrageous  condition 
due  to  poor  scavenging,  poor  local  inspection,  and  poor  health-office  administration. 

The  point  I  want  to  emphasize  is  that  proper  administration  is  a  sine  qua  non  in 
proper  privy  sanitation  and  that  the  administrative  authorities  are  not  held  suffidentiy 
to  account  for  lack  of  efficiency  in  their  part  of  the  contract. 

To  suggest  a  practical  remedy  for  this  evil  is  more  difficult  than  to  define  the  fault; 
still  the  effort  should  be  made.  The  remedy  I  would  suggest  may  perhaps  be  con- 
sidered sli^^tiy  radical,  but  if  you  have  a  working  suggestion  that  is  less  objectionable, 
I  hope  you  will  bring  it  forward.  I  would  apply  to  the  city  or  town  which  is  derelict 
in  its  duty  in  sanitation  the  same  principle  that  is  applied  to  the  individual,  namely, 
publicity  by  the  State  board  of  health.  Why  should  the  owner  of  property  be  publicly 
publiahed  to  his  neighbors  and  fined  if  his  children  do  not  use  the  privy  properly, 
when  the  town  authorities  are  permitted,  without  a  supervising  public  rebuke,  to 
pollute  the  highways?  The  public  health  principle  involved  in  the  nuisance  is 
the  same,  and  the  only  essential  difference  is  that  the  citizen  has  to  pay  out  money 
in  order  to  accomplish  his  side  of  the  cooperation,  while  the  city  and  its  employees 
are  paid  for  their  part  of  the  cooi)erative  work. 

We  constantiy  harp  on  the  necessity  of  educating  the  public  in  sanitary  matters, 
and  we  even  have  recourse  to  the  courts  in  order  to  enforce  compulsory  education 
along  these  lines.  My  suggestion  is  that  more  State  boards  of  health  inspect  local 
boards  of  health  and  apply  the  same  education  and  publicity  to  these  which  the  local 
health  officers  apply  to  the  citizens.  Why  should  State  boards  publish  comparative 
morbidity  and  mortality  statistics  but  remain  quiet  upon  the  comparative  status  of 
the  causes  which  underlie  these  figures? 

Disposal  of  excreta. — In  some  of  the  privy  campaigns,  the  important  point  that  the 
privy  is  only  a  temporary  storage  place  for  excreta  has  not  been  suffidentiy  emphasized, 
and  it  has  seemingly  been  assumed  that  this  represents  its  final  resting  place  also. 
Strange  as  the  proposition  may  appear,  privies  have  actually  been  installed  without 
any  definite  plans  as  to  future  necessary  scavenging  and  disposal.  This  is  a  distinct 
ihortaightedness  in  administration  in  connection  with  a  basic  necessity  of  sanitation 
and  the  fault  lies  clearly  at  the  door  of  local  health  organizations.  What  good  does 
it  do  to  arouse  enthusiasm  among  the  public  to  install  privies  if  the  people  are  to 
become  disgusted  with  them  later  because  there  is  no  arrangement  to  clean  them? 

We  must  frankly  admit  that  the  cleaning  and  disposal  problems  are  complex,  but 
that  is  no  valid  excuse  for  avoiding  the  subject  until  it  becomes  critical. 

The  disposal  of  excreta  involves  administrative  and  technical  problems  in  finance, 
labor,  water  pollution,  soil  pollution,  bacteria,  protozoa,  and  insects  (especially 
flies).  No  one  method  is  conceivable  which  can  possibly  cover  all  of  these  points 
lor  all  localities.    The  disposal  problem,  like  the  question  of  privy  types,  is  so  inti- 
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mately  bound  up  with  local  queetions  that  it  requires  a  practical  exerciae  of  judgment 
in  order  to  determine  what  should  be  done,  and  unless  certain  local  governments 
exhibit  more  interest  in  their  local  disposal  problem,  privy  sanitation  will  remain 
insanitation.  As  an  example,  the  health  officers  of  two  cities  in  a  certain  State  have 
recently  informed  me  that  they  did  not  know  what  was  being  done  with  the  nig^tsoil. 

The  chemical  disinfection  of  excreta  in  bulk,  after  it  is  collected,  is  a  laboratory 
possibility,  but  it  is  too  expensive  for  practical  use.  Last  year  I  reported  most  en- 
couraging results  in  bulk  disinfection  with  as  low  as  three-quarters  of  1  per  cent  caustic 
soda;  subsequent  studies  on  other  samples  of  excreta  fail  to  give  unifonnly  satisfac- 
tory results  with  this  low  percentage .  In  summer  work  on  certain  samples  in  bulk  we 
had  excellent  residts  with  sodium  dichromate,  but  winter  work  with  other  types  of 
nightrsoil  was  less  favorable.  Present  knowledge  of  the  subject  and  present  prices  of 
chemicals  and  labor  do  not  combine  to  give  a  satisfactory  method  of  chemical  disin. 
f  ection  of  lazge  quantities  of  excreta  and  this  plan  can  at  present  best  be  tabled  as  a 
financial  impracticable  proposition  until  there  is  a  hU.  in  prices  or  until  the  happy 
finding  of  some  very  cheap  satisfactqry  chemical.  This  does  not  mean  that  the 
chemical  privy  is  of  necessity  impracticable.  On  the  contrary  this  type  has  its  dis- 
tinct uses  among  people  who  will  take  proper  care  of  it. 

The  drying  of  excreta  by  a  rotary  drier  is  entirely  possible  from  a  laboratory  point  of 
view,  but  this  method  also  is  economically  impracticable  as  a  working  proposition 
under  present  conditions,  since  the  purchase,  installation,  and  working  of  the  appa- 
ratus involve  problems  in  finance,  fuel,  power,  and  labor  that  are  beyond  the  funds 
available  for  this  piupose  in  the  average  town. 

Experiments  in  disinfecting  with  waste  steam  were  planned  but  not  undertaken. 
The  prqj^lem  of  ordor  by  this  method  is  an  important  one.  We  hope  to  try  out  this 
method  next  year. 

The  incineration  of  excreta  seems  at  present  to  have  a  very  limited  field  of  practical 
application.  There  is  some  promise  in  this  method  when  local  conditions  are  favor- 
able so  that  waste  fuel  can  be  utilized. 

Thus,  given  present  conditions  of  finance  and  labor,  when  the  question  of  **  How 
much  will  it  cost?''  is  of  necessity  the  great  final  standard  by  which  methods  must  be 
judged,  we  are  forced  to  the  conclusion  that  the  disposal  into  sewers  or  into  septic 
tanks,  and  biuial  by  one  technique  or  another  are  the  methods  which  come  into 
practical  consideration. 

In  studying  the  question  of  burial  of  excreta  we  are  forced  to  consider  the  problems 
of  expense,  of  labor,  of  pollution,  and  of  files.  The  expense,  labor,  and  pollution 
problems  have  led  the  board  to  consider  the  possibility  of  eliminating  the  trench  and  of 
utilizing  the  bacterial  action  of  the  top  soil  by  dumping  the  excreta  on  the  surface  and 
covering  it  with  sawdust.  This  method  seems  to  have  certain  advantages  and  cer- 
tain disadvantages,  and  it  is  limited  to  the  practical  availability  of  sawdust. 

As  shown  by  the  photographs  (figs.  1  to  5),  a  rim  of  sawdust  can  easily  be  made 
inside  a  movable  frame  work  and  a  layer  of  1  to  6  inches  is  placed  on  the  ground. 
The  scavenge  wagon  dumps  into  this  sawdust  box  and  the  fresh  night  soil  is  easily 
covered  with  a  layer  of  4  to  6  inches  of  sawdust.  The  odor  is  almost  negligible,  for 
after  the  excreta  are  covered,  the  odor  is  not  detected  6  feet  a  way. 

Experimentally,  if  water  is  poiu'ed  into  a  jute  bag  which  has  been  filled  with  saw- 
dust, some  of  the  fluid  is  retained,  but  much  of  it  runs  through  and  drips  out  at  the 
bottom  within  a  few  minutes.  The  same  process  obtains  in  our  sawdust  boxes,  namely, 
some  of  the  fluid  is  retained  by  the  sawdust,  but  much  of  it  sinks  promptly  to  the  top 
soil  layer  and  thus  comes  into  contact  with  the  soil  bacteria,  and  this  gives  a  sanitary 
advantage  over  the  burial  of  excreta  in  a  trench,  for  by  this  sawdust  method  the  ground 
water  has  the  added  protection  of  the  top  soil.  The  rapidity  with  which  the  fluids 
and  the  contained  bacteria  reach  the  ground  water  will  of  course  depend  upon  several 
factors,  namely,  the  amoiuit  of  original  fluid,  the  amount  of  rainfall,  the  permeability 


FIG.  1.— FRAMEWORK  FOR  SAWDUST -COMPOST  DISPOSAL. 


WDUST-COMPOST  PILES. 


FIG.  5.-THE  ORIGINAL  eXPERIMENTAL  BARREL 
SAWDUST  PRIVY  AT  THE  MARINE  HOSPITAL  RES- 
ERVATION,  WILMINGTON,  N.  C. 

It  i>  locatsd  on  ■  alooe  St  the  end  ot  a  plalform  which  may 
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of  the  soil,  the  level  of  the  ground  water  below  the  surface,  and  the  great  factor  of 
time.  Our  experiments  have  not  yet  extended  over  siifficient  time  to  permit  con- 
sideration of  all  of  these  sides  of  the  problem,  but  it  is  obvious  that  surface  sawdust- 
compoBting  is  safer  than  trench  burial. 

The  odor  from  the  sawdust-compost  piles  is  sufficient  to  attract  flies  for  a  few  days, 
and  if  the  sawdust  layer  does  not  cover  the  excreta  completely  the  insects  oviposit, 
the  fly  larvee  burrow  into  the  excreta,  feed,  and  pupate.  Naturally  the  excretal 
mass  JB  fly-blown  at  the  time  it  is  collected,  and  the  eggs  and  the  larvsB  continue  their 
development  (fig.  3).  Accordingly,  the  fly  problem  is  not  eliminated,  and  up  to  date 
no  economically  practical  method  has  been  developed  to  destroy  this  fly  infection. 
Birds,  especially  spairows,  are  promptly  attracted  to  the  piles  and  devour  thousands  of 
flies  as  they  issue  and  before  their  wings  are  sufficiently  hardened  to  permit  them  to 
escape.  Numerous  flies  can  be  captured  in  traps.  But  the  fact  remains  that  sawdust 
compost  only  partially  solves  the  fly  problem,  which,  however,  does  not  seem  any 
greater  in  this  method  than  in  trenching. 

In  connection  with  the  bird  cooperation  in  the  disposal  of  excrota,  a  very  practical 
point  develops.  The  field  selected  for  burial  is  very  frequently  one  which  is  devoid 
of  trees  and  bushes.  It  is,  however,  a  well-known  fact  that  birds  are  attracted  more 
to  wooded  than  to  nonwooded  fields  and  on  this  account  I  would  suggest  the  advisa- 
bihty  of  selecting,  whenever  feasible,  a  field  provided  with  or  surrounded  by  trees 
and  bushes.  We  have  found  that  our  trees  and  shrubs  (fig.  1)  at  the  Marine  Hospital, 
in  Wilmington,  aro  of  distinctly  practical  value  from  a  standpoint  of  bird  cooperation, 
for  if  the  birds,  while  feeding  on  the  flies,  are  disturbed  by  cats,  dogs,  or  other  factors, 
the  trees  and  bushes  give  them  near-by  refuge  and  protection,  and  they  return  promptly 
to  the  sawdust  piles  when  the  danger  is  passed.  If  they  had  to  fly  a  long  distance, 
their  return  would  doubtless  be  less  prompt. 

Hookworm  eggs  develop  in  sawdust  if  sufficient  moisture  is  present,  but  this  side 
of  the  problem  does  not  worry  me,  for  as  the  piles  become  dry  from  action  of  the  wind 
and  sun,  many  of  the  young  hookworms  will  be  killed  by  drying;  others  will  sink 
into  the  soil  and  if  left  undisturbed  a  sufficient  length  of  time  will  certainly  die  of 
starvation. 

Thus,  composting  with  sawdust  seems  to  present  an  additional  method  of  night-soil 
disposal  which  will  be  applicable  in  some  localities.  It  saves  the  cost  of  digging 
trenches;  it  gives  a  somewhat  better  protection  against  pollution  of  the  ground  water; 
it  is  not  offensive  from  the  standpoint  of  odor;  theoretically,  at  least,  it  utilizes  the 
manurial  value  of  the  excreta  to  a  considerable  degree;  it  does  not  completely  solve 
the  fly  problem  (but  what  method  does  or  can?) ;  and  its  practical  application  depends 
upon  the  immediate  availability  of  sawdust  without  prohibitive  expense  for  hauling, 
hence  the  method  is  to  be  considered  only  as  applied  to  sawdust  localities. 

Types  of  privies. — ^The  longer  I  study  the  privy  problems,  the  less  relative  importance 
I  am  able  to  attach  to  the  question  of  the  various  types,  as  a  fundamental  problem, 
and  the  more  persuaded  I  am  that  there  is  and  can  be  no  type  which  can  be  accepted 
as  the  ' '  imiversal  privy. ' '  The  type  to  be  selected  is  dependent  upon  local  conditions 
of  finance,  mentality,  soil,  and  labor,  with  the  thought  that  we  can  not  actually  recom- 
mend a  privy  which  involves  a  compromise  with  our  conscience  and  responsibility. 
For  instance,  the  chemical  privy  has  its  distinct  uses,  but  from  practical  considerations 
I  would  certainly  not  recommend  it  for  installation  in  a  **  buffer  "  cotton-mill  village. 
The  LRS  system  is  excellent,  but  I  would  not  recommend  it  if  the  drain  pipe  is  to  be 
laid  directly  in  soil  instead  of  in  a  bed  of  cinders  or  other  proper  material.  The  can 
system  has  its  proper  use,  but  it  must  be  predicated  upon  a  proper  scavenging  system. 
The  pit  has  its  proper  field,  but  this  is  not  in  limestone  or  high  ground-water  regions. 
The  only  type  which  I  am  willing  to  condemn  as  almost  totally  vicious  is  the ' '  surface 
privy  open  in  back"  C^type  £"),  and  it  is  to  this  atavistic  type  that  all  other  types 
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sooner  or  later  revert  unleeB  there  is  proper  privy  administration;  still,  even  this 
'*type  E/'  so  called,  can  be  improved  and  used  to  advantage  under  certain  excep- 
tional conditions. 

In  acknowledging  the  premise  that  the  type  to  be  selected  is  a  local,  and  often  even 
an  individual  problem,  I  invite  your  attention  to  what  appears  to  be  a  new  type  which 
we  have  recently  developed  and  which  has  been  saticiactory  to  date  in  actual  use 
during  the  6xx>erim6ntal  study.  This  is  not  presented  as  a  '^univeraal  privy/'  for  it 
is  of  necessity  restricted  to  local  conditions;  but  in  certain  areas  it  will  seemingly  be 
an  improvement  over  the  pit,  the  can,  and  the  vault,  and  it  is  so  economical  is  con- 
struction and  upkeep  that  it  should  be  adopted  by  certain  families  more  readily  than 
is  either  the  LRS  or  the  chemical  system.  You  notice  that  I  said  it  appears  to  be  a 
new  type.  It  is  in  fact  new  to  the  boaaxi,  but  we  can  hardly  guarantee  that  anything 
is  absolutely  new  in  privy  building.  As  a  descriptive  name,  I  suggest  the  bairel- 
sawdust  privy. 

A  barrel-sawdust  privy. — ^Variations  in  styles  and  construction  of  i«ivies  are  nearly 
as  numerous  as  the  articles  upon  these  outhouses.  To  a  person  who  seeks  a  ' '  univenal 
privy,"  no  excuse  exists  for  multiplying  either  styles  or  details  of  construction.  •  But 
to  the  x>er8on  who  recognizes  the  ix>int  that  the  idea  of  a  ' '  universal  privy ''  is  only  a 
bubble,  a  multiplicity  of  variations  in  styles,  types,  and  details,  is  a  desideratun^. 

Every  simplification  in  construction  and  every  suggestion  for  the  utilization  of  ma- 
terials already  on  hand  are  to  be  encouraged,  since  the  ultimate  object  is  the  safe 
(or  the  safe-as-feasible)  disposal  of  excreta. 

Among  the  conditions  under  which  sanitation  is  poorest  may  be  mentioned  fazms, 
sawmills,  construction  camps,  and  chain-gang  camps.  The  privy  suggested  in  the 
present  report  is  especially  adapted  to  sawmills  and  to  construction  or  to  chain-gang 
camps  in  the  vicinity  of  sawmills.  Its  use  on  fairms,  as  a  substitute  for  the  pit  pdvy, 
is  dependent  u]X)n  the  size  of  the  family  and  the  availability  of  sawdust  banels,  and 
hogsheads. 

Construction. — ^Place  a  water-tight  hogshead  (figs.  6  and  6)  (as  a  molaiweR  hqgahead) 
on  skids;  knock  out  the  head,  but  preserve  the  bottom ;  nail  four  braces  on  the  outside 
of  a  water-tight  barrel  (as  a  turpentine  barrel),  about  17  inches  from  the  top;  knodc 
out  both  head  and  bottom;  set  the  barrel  into  the  hogshead,  resting  it  on  the  braces; 
fill  the  hogshead  with  sawdust  up  to  the  lower  end  of  the  barrel  (or  a  little  above  this 
line) ;  place  sawdust  in  the  entire  space  between  the  top  portion  of  the  hogshead  and 
the  outside  of  the  lower  portion  of  the  barrel  (to  keep  out  flies);  use  the  barrel  as  the 
"riser  "  for  the  seat,  and  place  on  top  of  the  barrel  a  seat  with  falling  lid.  The  privy 
is  now  fly-tight  in  construction.  It  can  be  located  at  the  end  of  a  platform,  such  as 
a  porch,  or  inside  an  outbuilding,  and  its  location  determines  whether  or  not  steps 
must  be  built  to  permit  its  use. 

Use. — ^There  is  more  or  less  separation  automatically  of  the  fluids  and  solids,  since 
the  urine  sinks  promptly  into  the  sawdust  while  the  BoUds  accumulate  on  top. 

CZeomTi^.— When  the  fluids  and  solids  accimiulate  to  an  extent  that  calls  for  empty- 
ing, the  barrel  is  lifted  out;  the  fluids  and  solids  are  now  left  in  the  hogshead,  but  some 
scraping  is,  of  course,  necessary  to  clean  the  solids  from  the  inside  of  the  barrel ;  cover 
the  excreta  with  the  surplus  sawdust  between  the  barrel  and  the  hogshead;  hitch  a 
mule  or  a  horse  to  the  skid,  draw  the  hogshead  away  to  a  distance  of  say  200  to  1,000 
feet  away  from  the  original  location,  turn  it  over,  thus  dumping  the  contents  on  the  top 
of  the  ground  (fig.  7)  and,  if  necessary,  cover  the  pile  with  about  three  inches  of  saw- 
dust. Our  observation  is  that  additional  sawdust  will  not  alwa>'8  be  necesaary, 
though  it  is  advisable.  If  the  contents  have  been  fly-blown,  because  of  failure  to  close 
the  lid,  the  flies  will,  of  course,  develop  and  escape  through  the  sawdust  cover,  but 
this  latter  will  prevent  or  at  least  vastiy  decrease  new  fly  breeding  and  the  odor  from 
the  sawdust  pile  is  nil  or  practically  nil.    This  pile  should  be  left  undisturbed  for  a 


FIG.  7.— THREE  SAWDUST  PILES  RESULTING  FROM  OVERTURNING  AND  EMPTY- 
ING A  BARREL  SAWDUST  PRIVY.  CLOSE  TO  THE  ISOLATION  WARD  OF  THE 
U.  S.  MARINE  HOSPITAL,  WILMINGTON,  N.  C. 

Ths  excreu  aro  on  Iha  ground  and  ve  covered  with  the  original  sawdust.  Not  the  allghWst 
odor  from  the  excreta  could  bo  detected  two  feet  aw«y,  and  do  fly  nuitance  retulted. 
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Ito.  0— Diagram  ol  "°"1niftltvi  o(  b  barnl-eawdiui-pilvy.   Nota  the  ilmpUdty  o<  tbe  ay-pronf 
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(at  present  undetennined)  number  of  months,  but  theoretically  it  can  be  left  undis- 
turbed for  at  least  one,  preferably  two  years.  The  hogshead  is  returned  to  place,  the 
barrel  is  readjusted,  new  sawdust  putin,  and  the  privy  is  again  ready  for  use. 

Capacity. — A  privy  of  this  kind  has  been  in  experimental  use  at  the  Marine  Hospital 
at  Wilmington,  from  April  3  to  May  22, 1920.  There  have  been  100  defecations  and  95 
additional  urinations  during  the  50  days  in  question;  this  gives  an  average  of  2  de- 
fecations and  1 . 9  extra  urinations  per  d  ay.  Not  more  than  10  per  cent  of  the  capacity 
of  the  privy  was  exhausted  on  May  22. 

Estimating  the  excretions  of  a  family  of  five  persons  as  two  quarts^  per  day,  a  piivy 
of  this  type  would  require  emptying  approximately  once  every  three  months. 

AdvantageB, — ^Among  the  advantages  of  this  kind  of  a  privy  and  method  of  dispoaal 
may  be  mentioned :  Ease  of  construction;  ease  of  fly-proofing;  the  ground  water  under 
the  privy  is  protected  from  contamination  far  better  than  in  case  of  either  the  pit  or 
the  surface  privy,  and  equally  with  the  bucket  and  water-tight  vault;  decrease  in 
frequency  of  cleaning,  as  compared  with  the  pail  system;  ease  and  cleanliness  of 
cleaning  as  compared  with  the  pail,  the  pit,  and  the  vault;  when  the  contents  are 
dumped  on  the  surface  of  the  ground,  the  fluids  sink  to  the  ground,  and  the  sawdust 
holds  well  against  the  rain ;  the  surface  of  the  sawdust  dries  by  sun  and  by  air  drying, 
thus  forming  an  unfavorable  surface  for  hookworms;  the  fecal  bacteria  naturally  wadi 
down  into  tiie  topmost  layer  of  the  soil  and  are  thus  farther  away  from  the  groand 
watef  than  they  are  in  a  pit  privy  or  if  buried ;  the  fresh  sawdust  layer  on  top  is  a  good 
protection  against  flies,  provided  it  is  thick  enough  not  to  lamp  wick  the  excreta  to 
the  top  (in  which  case  it  is  favorable  to  flies);  the  odor  of  the  privy  is  not  more  thaa 
the  odor  from  the  other  privies;  the  odor  from  the  final  disposal  plant  is  nil  or  prac- 
tically nil;  the  excreta  are  preserved  to  the  ground  as  fertilizer;  the  construction, 
maintenance,  and  disposal  are  all  about  as  "fool  proof"  as  can  be  demanded  or  im- 
agined; repairs  are  easy  to  make;  materials  on  hand  can  be  utilized. 

Limitations. — This  type  of  privy  is  limited  to  the  availabilTty  of  sawdust,  barrels, 
and  hogsheads.  It  is  rather  difficult  to  construct  water-tight  boxes,  but  if  available, 
these  might  be  substituted  for  hogsheads.  If  the  hogshead  leaks,  the  fiuids  seep 
through  and  attract  flies,  but  this  fault  can  be  met  by  banking  sawdust  around  the 
base.  The  units  (one  hogshead,  one  barrel)  must  be  duplicated  or  cleaning  must  be 
done  more  frequently  as  the  number  of  persons  using  the  privy  increases. 

It  has  occurred  to  mb  that  this  general  principle  of  prompt  separation  of  the  urine 
from  the  feces  might  be  accomplished  by  use  of  pine  needles,  excelsior,  chips,  tan 
bark,  chopped  straw,  leaves,  sand,  stones,  and  other  similar  materials  in  case  sawdust 
is  not  available,  but  we  have  not  tried  these  substances.  Theoretically,  sand  and 
stones  increase  the  labor  of  cleaning,  and  we  would  expect  the  materials,  other  thai^ 
sand,  to  give  more  of  a  fly  problem  than  does  the  sawdust,  because  the  voids  would  be 
laiger;  in  fact,  in  trying  leaves  and  dried  grass  as  a  cover  for  pits  we  noticed  that  the 
laiger  voids  gave  us  a  condition  distinctly  more  favorable  for  flies  than  has  thus  far 
been  experienced  with  sawdust. 

Type  E:  I  stated  that  the  "Surface  open  in  back"  or  "Tyjw  E"  privy  could  be 
improved .  The  improvement  is  not,  however,  sufficient  to  pennit  its  recommendation, 
but  only  enough  to  pennit  its  toleration  in  case  we  can  do  no  better.  You  are  all 
aware  that  some  families  use  the  ''Type  E  "  and  cover  the  excreta  more  or  lees  with 
ashes  or  dirt.  Here  again  sawdust  presents  a  new  alternative.  Its  advantage  in  thia 
case  is  that  it  is  not  so  heavy  to  carry  as  are  ashes  or  dirt.  But  none  of  these  sub- 
stances is  satisfactory,  for  the  reason  that  the  excreta  are  not  thoroughly  covered , 
hence  the  fly  problem  remains,  although  the  excreta  when  mixed  with  ashes,  dirt,  or 
sawdust  are  lees  disagreeable  to  scavenge  than  the  immixed  excreta. 

Sawdust  and  the  pail  system. — We  are  experimenting  at  present  with  sawdust  in  pails 
and  large  cans.    Our  observations  have  not  yet  reached  a  stage  which  justifies  final 

1  Based  on  measurements  of  a  considerable  number  oC  can  privies. 
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oondiiaioitt,  but  certain  facts  may  be  safely  stated.  Sawdust  in  the  pails  decreases 
or  efiminates  the  splashing  and  it  is  in  so  far  an  advantage.  If  the  can  is  large  enough, 
aa  an  ash  can,  the  frequency  of  scavenging  is  reduced,  but  the  fly  problem  may  be 
correspondingly  increased  under  certain  circumstances.  The  scavenging  is  less 
diaagreeable,  and  the  splashing  in  the  scavenger's  wagon  as  it  goes  along  the  street  is 
reduced  or  eliminated.  There  is  also  some  slight  reduction  in  odor;  but  labor  is 
increased  because  of  the  hauling  of  sawdust  both  to  and  from  the  inivy.  Whether  or 
not  the  use  of  sawdust  in  cans  is  an  improvement  is  therefore  sub  judice  at  present. 

The  privy  as  a  flytrap, — ^Various  persons  have  suggested  the  possibility  of  turning  a 
HaMUty  into  an  asset  by  making  use  of  the  privy  as  a  flytrap.  Stiles  &  Miller  (1911) 
captored  293  fliee  in  24  hours  in  a  flytrap  placed  in  a  surface  privy,  and  1,742  flies  in 
the  same  time  in  a  similar  flytrap  placed  in  the  dining  room  of  the  house  to  which  the 
privy  belonged.  This  demonstration  does  not  appear  to  have  been  followed  by  a 
pfactical  appUcation  of  the  opportunity  suggested.  Durrett  (1918)  has  constructed  a 
flytrap  lid  to  privy  seats,  but  the  jarring  of  the  lid,  as  it  falls,  seems  to  have  limited 
the  life  of  the  trap. 

In  privy  construction  many  health  officers  have  insisted  that  the  flue  be  screened 
to  make  it  fly  tight,  although  other  health  officers  do  not  consider  this  at  all  necessary, 
since  they  do  not  believe  that  flies  enter  a  privy  through  the  flue. 

I  have  long  had  in  mind  a  plan  to  turn  the  privy  flue  into  a  flytrap,  and  the  test  has 
recently  been  made.  A  flytrap  (figs.  8  and  9)  is  easily  made  out  of  ordinary  screen- 
ing, bent  to  fit  the  flue,  into  which  it  is  inserted.  This  device  seryes  to  catch  the  flies 
entering  or  leaving  the  privy  by  way  of  the  flue,  does  away  with  the  necessity  of 
extra  flue  screening,  and  is  better  than  a  screen,  since  the  latter  simply  obstructs  the 
paasage  of  the  flies  while  the  trap  catches  them. 

By  placing  a  partition  (flgs.  8  and  9)  in  the  equator  of  the  trap  we  were  able  to 
keep  record  of  the  relative  frequency  of  flies  entering  the  privy  and  escaping  there- 
from by  way  of  the  flue.  The  records  clearly  show  that  flies  do  enter  privies  by  way 
of  the  flues,  that  it  is  chiefly  the  female  fliee  that  enter,  that  several  species  (including 
the  common  house  fly,  Mvsca  domeitica)  are  involved,  and  in  our  observations  thus  far 
no  fly  has  entered  the  traps  in  trying  to  effect  an  exit  from  the  privy.'  Of  346  flies 
captured  in  certain  tests,  8  individuals  (or  2.3  per  cent)  were  males,  and  338  specimens 
(or  97.7  per  cent)  were  females.  All  of  these  went  down  the  flue,  but  not  one  came 
up  through  the  ventilator.  The  insects  were  doubtless  attracted  by  the  slight  odor 
and  from  the  fact  that  97.7  per  cent  were  females,  the  thought  naturally  suggests  itself 
that  the  insects  were  seeking  an  opportimity  to  oviposit.  Under  this  interpretation, 
the  use  of  flytraps  instead  of  screens  in  the  flues  would  seem  to  be  of  value  in  reducing 
the  amount  of  fly  breeding  in  a  village. 

Some  experiments  in  underground  pollution. — One  of  the  important  problems  in  soil 
pollution  involves  the  question  as  to  the  distance  the  pollution  will  travel  under- 
ground from  a  point  of  deposit,  for  instance  from  a  surface  defecation,  a  leaking  can 
or  vault,  or  a  mass  of  excreta  buried  in  a  trench  or  hole.  The  point  at  issue  involves 
the  combined  active  motility  on  the  part  of  the  germ,  and  passive  spread  by  under- 
ground agencies,  such  as  earthworms,  crayfish,  insects,  and  water.  Some  of  the 
lactofB  involved  are  exceedingly  obscure,  and  the  technique  of  study  has  not  always 
been  satisfactory.  The  technique  our  bacteriologist,  Mr.  Pfau,  is  now  using  seems  to 
be  satisfactory,  and  we  are  trying  to  push  this  side  of  the  subject. 

Probably  all  of  us  have  long  had  a  subconsciousness  that  the  moisture  of  the  soil  and 
the  element  of  time  are  the  two  great  factors  involved,  that  distance  is  an  important 
element  despite  the  fact  that,  other  things  being  equal,  it  is  of  necessity  secondary  to 
mouture  in  importance,  and  that  different  types  of  soil  present  different  problems. 
In  fact,  some  of  us  have  argued  publicly  along  these  lines. 

>  Lat«r  note:  By  modiTylzig  the  flue  into  a  short  horijBootal  pipe  and  doing  away  with  the  '*upright/' 
we  have  oaogbt  flies  in  both  halves  of  the  trap. 
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Flo.  9.— The  fly-trap  placed  in  the  fine. 
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As  fundamental  premifle,  permit  me  to  emphasize  the  point  that  dryness  is  inimic- 
able  to  hookworm  larvae  and  typhoid  bacilli.  Given  a  thoroughly  dry  barrier  of  soil 
between  a  cracked  concrete  vault  or  a  pit  privy  and  a  well,  and  the  well  is  safe  from 
pollution  from  the  privy.  As  soon  as  the  voids  in  the  soil  become  sufficiently 
moist  to  permit  active  motility  or  passive  floating  of  the  germs  through  the  voids,  the 
question  of  danger  arises,  and  time  and  natural  enemies  become  factors  of  great  im- 
portance. These  live  germs  are  always  potentially  dangerous,  no  matter  where  they 
are,  but  this  potentiality  is  of  no  importance  unless  the  mediimi  in  which  they  exist 
has  sufficient  moisture  to  permit  them  to  spread.    Elemental  as  this  point  is,  it  is 


Fio.  10.~Diagram  of  oatUne  for  cone  at  ends  of  a  flytrap  to  be  inserted  into  a  flue  with  square  croas- 
section.    Cut  the  wire  screen  along  the  solid  lines,  bend  it  along  the  dotted  lines. 

fundamental  and  (leaving  out  of  consideration  the  transportation  by  various  animals 
such  as  earthworms,  insects,  etc.)  it  will  bear  emphasis  as  follows: 

1.  Moisture  and  time  seem  to  be  the  factors  of  chief  importance  involved  in  the 
actual  danger  of  the  spread  of  potential  infection  in  a  privy. 

2.  Water-tight  construction  presupposes  a  surrounding  layer  (as  concrete)  of  dry- 
ness, which ,  in  addition  to  the  minuteness  of  its  voids,  prevents  the  spread  of  infection. 

3.  A  leaky  vault  privy  is  always  potentially  dangerous,  but  if  surrounded  by  drj' 
soil  it  is  potentially  safe. 

4.  Certain  factors,  such  as  rain  or  urine,  may  render  this  potentially  safe  leaky 
privy  a  dangerous  one. 

5.  A  pit  privy  is,  potentially,  a  privy  which  leaks  on  five  surfaces,  but  if  the  sur- 
rounding soil  is  sufficiently  dry  and  extensive  to  form  a  barrier  which  is  inimicable  to 
the  spread  of  the  germs,  it  is  practically  safe.  Its  safety  is,  however,  only  relative/; 
as  in  the  case  of  a  leaky  vault,  and  time  becomes  the  great  factor  involved. 

Turning  now  from  these  theoretical  considerations  to  experimental  evidence,  it 
may  be  stated  in  brief  summary  that  in  experimental  work  in  sandy  soil  at  Wilming- 
ton conducted  by  the  board  on  excreta  disposal — 

1.  It  has  been  found  possible  to  maintain  an  experimental  pit  privy  for  4  months 
within  6  to  10  feet  of  wells  without  demonstrating  bacterical  pollution  of  these  wells. 
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■Ithoo^  chemical  pollution  with  salt  was  washed  through  within  8  to  15  days.  The 
bottom  of  the  pit  in  this  case  is  8  feet  above  groundwater,  and  obviously  the  inter- 
vening barrier  of  sand  is  still  sufficient  to  protect  the  groundwater.  Time  now  re- 
mains an  important  element  of  the  variable  value  of  x* 

2.  It  has  been  found  possible  to  trace  perpendicular  pollution  down  to  28  inches  in 
the  sand  under  a  mass  of  excreta  placed  in  experimental  pits,  but  not  recharged 
after  once  charged  with  excreta.  Thus,  without  daily  urinations,  and  with  the  pit 
covered  so  as  to  exclude  direct  rain,  BaciUus  coli  sank  28  inches  into  the  sandy  soil. 

3.  It  has  been  found  possible  to  recover  BacUlus  coli  in  soil  samples  down  as  far 
as  60  inches  (beyond  which  satisfactory  samples  could  not  be  taken)  below  the  bottom 
of  an  experimental  pit  within  three  days  after  it  was  charged,  when  flood  conditions 
were  simulated  by  running  water  into  the  pit. 

4.  It  has  been  found  possible  to  jMllute  the  groundwater  radially  and  to  recover 
BaeUltu  coli  up  to  a  distance  of  20  to  160  feet  by  sinking  excreta  pits  into  the  upper 
layer  of  groundwater.    Tests  beyond  160  feet  have  not  yet  been  made. 

The  important  point  which  I  desire  to  emphasize  is  that  the  various  board  of  health 
rules  prescribing  the  relative  location  of  privies  to  wells  and  water  edge  are  usually 


Fio.  ll.—Dlagraiii  of  outline  for  oone  at  ends  of  a  flytiap  to  be  Inserted  into  a  flue  with  circular  cro8»' 
section.    Cut  the  wire  screen  along  the  sdid  lines,  bend  it  along  the  dotted  lines. 

expreaied  in  terms  of  distance  only.  Other  things  being  equal,  distance  is  of  course 
an  exceedingly  important  factor,  but  the  factor  of  the  moisturo  content  of  the  voids 
in  the  soil  is  in  reality  fundamental  in  considering  the  location  of  permissible  burial 
of  excreta  or  installation  of  privies  which  are  not  water-tight. 

AFTERNOON   SESSION. 

The  conference  reconvened  at  2.30  o'clock  p.  m.,  Dr.  Scheres- 
chewsky  presiding. 

Dr.  ScHERESCHEWSKY.  The  meeting  is  called  to  order.  I  re- 
quest that  all  guests  of  the  conference  leave  their  names  and  ad- 
dresses with  the  reporters  who  are  taking  the  proceedings. 

When  we  adjourned  at  the  noon  hour  Dr.  Stiles  had  just  concluded 
his  interesting  report  on  the  work  of  the  board  on  excreta  disposal. 
I  think  that  some  of  the  results  that  Dr.  Stiles  has  brought  forth  in 

*  Later  note:  "Time"  has  played  its  r6Ie,  and  wells  up  to  75  feet  distance  show  pollution.    The  experi- 
it  is  being  repeated  in  order  to  oonflim  results  or  to  detect  some  onknown  error  in  the  work. 


46  TRANSACTIONS  OF  EIGHTEENTH  ANNUAL  CONFERENCE. 

his  report  are  so  interesting  and  give  promise  of  such  further  ad- 
vance in  solving  the  problem  of  proper  disposal  of  excreta  in  rural 
sections  that  his  report  merits  the  fullest  and  freest  discussion.  I 
would  be  very  glad  to  have  Dr.  Rankin  open  the  discussion  on  Dr. 
Stiles 's  paper. 

Dr.  Rankin.  I  think  this  paper  is  one  of  the  most  instructive 
papers  we  have  heard  here  within  the  last  two  or  three  days. 
There  were  three  very  important  points  brought  out  in  this  paper: 
First,  the  new  type  of  closet  with  its  many  advantages  which  Dr. 
Stiles  has  described;  second,  the  information  which  he  has  brought 
to  us  in  regard  to  the  distribution  of  coli  in  the  ground;  third,  the 
interesting  information  in  regard  to  the  fly  problem,  that  97  per 
cent  of  the  flies  visiting  the  closet  go  there  for  breeding  purposes. 

I  hope  that  the  Public  Health  Service  will  see  its  way  clear  to 
continue  this  work  and  enlarge  it  when  it  becomes  convenient.  Of 
course,  when  we  are  dealing  with  the  privy  we  are  dealing  with  one 
of  the  four  great  sources  of  preventable  disease.  We  have  the 
preventable  diseases  carried  by  social  contact,  those  carried  by 
respiratory  infections,  those  carried  by  insects,  and  the  most  im- 
portant from  the  standpoint  of  results  obtained  from  the  money 
expended,  the  fecal-borne  diseases.  The  work  of  this  board  is 
aimed  at  one  of  the  main  sources  of  disease,  particularly  for  the 
warmer  parts  of  the  country,  and  I  hope  the  work  can  be  continued 
and  enlarged. 

Dr.  HuRTY.  We  ail  recognize  that  we  have  listened  to  a  real 
scientific  paper,  a  paper  treating  an  important  subject  in  a  scientific 
way,  and  that  means  a  great  deal.  Order  and  method  and  knowl- 
6clg^  gained  by  his  experiments  were  properly  arranged  and  put 
in  order  so  all  could  be  handled  and  made  practical.  We  all  know 
that  the  disposal  of  human  excreta  upon  the  farm  is  one  of  the 
foremost  of  the  rural  sanitary  problems.  If  that  is  not  attended  to 
it  is  of  little  use  perhaps  to  attend  to  other  problems.  You  might 
just  as  well  let  them  go.  We  must  teach  the  farmer^ that  he  must 
separate  himself  from  his  sewage.  Of  course,  I  am  speaking  of  the 
average  farmer.  I  have  found  that  some  farmers  have  •a  splendid 
system  of  sewage  disposal.  But.  many  have  a  horrible  abominable 
outside  privy.  Then,  there  is  that  terrible  manure  pile  with  its 
fly-breeding  possibilities. 

I  have  had  some  interesting  experiences  in  regard  to  this  matter. 
I  talked  to  one  farmer  about  his  horrible  outhouse,  and  asked  whether 
the  women  of  his  household  were  not  entitled  to  better  treatment 
than  that.  He  said  ''  Oh,  well,  that  is  good  enough  for  the  women 
folks;  we  men  (ion't  go  there,  anyway."  That  is  an  instance  of 
what  you  have  to  deal  with.  Another  man  who  termed  himself 
practical  (he  had  amassed  at  least  $100,000 — ^that  is  the  way  we 
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determine  whether  or  not  a  man  is  practical)  bought  property  in  a 
little  town  called  Waverly.  It  contained  two  interior  closets,  a 
bathroom,  a  very  excellent  water  system,  and  the  sewage  was  carried 
ofF  to  a  distance  and  proper  disposal  made  of  it.  The  first  thing 
he  did  was  to  tear  out  those  inside  closets.  I  said,  ''Why  did  you 
do  that?"  "Oh,"  he  said,  ''the  idea  of  having  closets  in  a  house." 
I  told  him  that  the  hotels  and  all  homes  in  cities  are  provided  with 
these  conveniences.  He  remarked  "Well,  just  look  what  sort  of 
people  you  have  got  up  there,  too. "  I  teU  these  stories  to  show  you 
what  we  have  to  contend  with.  Let  us  away  with  the  horrible 
unsightly  outside  privy. 

Dr.  Abbbcbombie.  I  unfortunately  did  not  hear  Dr.  Stiles's  paper. 
I  am  very  much  interested  in  the  type  of  toilet  he  has.  We  have  17 
health  officers  in  (jeorgia,  full-time  health  officers;  beginning  January 
1, 1920,  we  set  a  quota  for  them  in  building  sanitary  closets,  of  course, 
with  their  consent.  This  quota  was  to  be  10,000  by  the  end  of  the 
year,  and  I  am  satisfied  Dr.  Stiles's  type  of  closet  will  help  us  to  reach 
that  quota.  There  are  only  two  objections  I  cau  see.  I  think  they 
can  be  overcome.  One  is  the  inaccessibility  of  the  sawdust.  The 
other  is  that  in  many  places  the  house  wotild  have  to  be  raised  to 
accommodate  the  type  of  closet.  Rather  than  go  up  steps  the  people 
would  not  use  it.  It  has  so  many  good  features  to  it,  however,  that 
I  think  we  can  very  well  adopt  it. 

Dr.  Stiles.  In  regard  to  climbing  steps  to  sit  on  the  throne,  that  is  a 
local  question.  If  the  toilet  can  be  put  on  a  hill  or  piazza,  this  will 
not  be  necessary.  If  put  on  the  top  of  a  hill  the  difficulty  can  be 
easily  met.  It  is  simply  one  of  the  many  types  that  is  applicable  to 
certain  locaUties.  I  would  emphasize  one  point  more  than  any  other. 
We  must  get  away  from  the  idea  that  we  can  go  into  any  one  region 
and  recommend  any  one  type  of  closet  for  the  entire  region.  For 
instance,  for  many  of  the  people  I  would  not  hesitate  to  recommend 
a  chemical  toilet.  Intelligent  people  can  use  a  chemical  toilet,  but 
for  the  poorer  rural  population  I  think  the  money  is  largely  thrown 
away.  They  are  not  up  to  it  and  you  have  got  to  consider  the 
psychology  of  the  people.  In  conclusion  I  would  simply  like  to 
express  the  keen  appreciation  on  the  part  of  the  board  of  the  absolute 
freedom  the  bureau  has  given  us  in  this  work.  If  there  has  ever  been 
a  time  in  my  29  years  of  Government  service  that  the  supervising 
powers  that  be  have  made  every  concession  and  have  allowed  me  a 
free  hand,  this  is  the  time.  The  bureau  has  simply  cut  the  red  tape 
to  the  lowest  limit  and  I  would  like  to  express  publicly  my  appre- 
ciation of  the  kindness  of  the  bureau  in  this  respect. 

Dr.  Sghebesghewsky.  The  bureau  may  feel  complimented  in 
having  exhibited  a  certain  amoimt  of  common  sense  in  the  matter. 
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In  the  absence  of  the  chairman  of  the  conference,  we  will  pass  over 
the  first  subject  on  the  program.  The  second  matter  has  ab^ady 
been  covered  by  Dr.  Lmnsden  m  the  discussion  of  his  paper.  Passing 
now  to  the  question  of  child  hygiene,  we  have  before  us  for  discussion 
the  bill  for  physical  education  which  is  being  promoted  by  the  National 
Physical  Education  Service.  I  will  ask  Dr.  Rankin,  from  whom  the 
su^estion  was  received,  to  open  the  discussion  on  the  subject  of 
the  Fess-Capper  bill.    I  will  ask  Dr.  Rankin  to  explain  the  bill. 

FESS-CAPPER  BILL  FOR  PHYSICAL  EDUCATION. 

Dr.  Rankin.  I  would  rather  have  some  member  of  the  8«:vice 
discuss  the  Federal  administrative  phases  of  this  bill  and  I  shaU 
restrict  what  I  have  to  say  to  the  bill  as  it  relates  to  State  health 
administration.  Most  of  you  have  seen  the  bill,  I  believe,  the  first 
Capper  bill;  I  have  forgotten  the  number.  It  carries  110,000,000 
appropriation  which  is  appropriated  to  the  States  on  a  population 
basis  and  which  makes  provision  for  physical  education.  By  the 
term  physical  education,  I  include  the  teaching  of  hygiene,  certain 
recreational  facilities  about  the  schools,  and  the  detection  and  treat- 
ment of  physical  defects  of  school  children.  I  shall  make  no  comment 
as  to  the  relation  to  the  Public  Health  Service  of  the  administration 
of  this  bill,  which  is  placed  largely  in  the  Bureau  of  Education  of  the 
Department  of  the  Interior.  I  hope  some  member  of  the  Public 
Health  Service  will  discuss  that  phase  of  the  bill.  Coming  now  to  the 
administration  of  the  bill  as  it  relates  to  State  machinery,  section  13 
of  the  bill,  it  says  that  this  act  shall  be  administered  in  tiie  States  by 
the  superintendent  of  public  instruction  or  such  other  administrative 
agency  as  the  general  assembly  of  the  State  may  designate. 

The  term  ''some  other  agency  to  be  designated  by  the  general 
assembly"  is  an  amendment  put  in  after  conferences  of  the  propo- 
nents of  this  measure  with  a  number  of  State  health  officers.  As  the 
bUl  originally  stood  it  placed  the  administration  of  the  act  within  the 
States  entirely  under  the  department  of  education.  As  the  bill 
stands  to-day  it  suggests  to  the  States  that  the  act  be  administered 
by  the  department  of  education,  but  gives  the  State  a  little  leeway  and 
leaves  it  open  for  the  general  assembly  to  designate  some  other  agency 
if  it  should  wish  to  do  so.  Section  13  ought  to  read  like  this:  ''The 
agency  to  administer  the  act  within  the  States  shall  be  designated  by 
the  general  assembly  of  the  States,"  leaving  the  thing  wide  open  to 
the  States — a  recognition  of  the  vital  principle  of  State  sovereignty. 
You  understand,  I  am  only  discussing  this  bill  as  it  relates  to  State 
health  administration.  If  a  State  wants  to  put  that  act  under  its 
department  of  education,  let  the  State  do  it.  If  a  State  wants  to 
put  that  act  under  the  board  of  health,  let  the  State  do  it.  If  it 
wishes  to  put  the  act  imder  a  joint  committee  representing  both 
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agencies,  the  State  boajrd  of  health  and  the  depajrtment  of  education, 
let  the  State  do  it.  But  the  States  are  getting  tired  of  Washington's 
legislating  for  them,  passing  acts  and  naming  the  machinery  for  the 
States.  That  is  the  feature  of  this  Fess-Capper  bill  to  which  I  imagine 
all  the  State  health  officers  object.  If  section  13  is  amended  so  as 
to  recognize  in  fall  the  right  of  the  State  to  designate  its  own  machin- 
eiy  the  bill  will  be  thoroughly  acceptable  to  the  State  boards  of 
health. 

I  am  just  going  to  say  this  much  on  the  Federal  admimstration 
of  the  bill  from  the  Federal  standpoint.  We  would  not  have  the 
trouble  referred  to  in  the  States  if  the  situation  here  in  Washington 
was  right.  It  is  because  we  have  five  cabinet  departments  all  trying 
to  do  health  work.  There  is  a  tendency  on  the  part  of  the  Federal 
administration  to  carry  this  division  in  health  work  down  into  the 
States.  Each  one  of  those  departments  wants  to  create  a  subdivision 
or  a  State  agency  through  which  it  can  operate  instead  of  through 
a  single  agency — the  State  board  of  health.  The  bill  introduced 
under  the  Department  of  Labor — the  Children's  Bureau — attempts 
to  do  the  same  thing.  That  bureau  attempts  to  designate  the  ma- 
diinery  in  North  Carolina  which  is  to  do  the  work  in  which  it  is 
especially  interested — to  create  another  State  board  of  health.  The 
reason  for  these  bills  being  introduced  here  is  because  we  have  midtiple 
agencies  where  we  should  have  a  single  agency.  If  we  would  pre- 
vent the  danger  of  a  divided  State  health  administration  we  must 
start  here  in  Washington.  We  must  have  a  coordinative  Federal 
health  administration,  not  a  Federal  health  administration  divided 
up  between  10  departments  and  about  30  bureaus  overlapping  and 
duplicating.  The  trouble  all  arises  here  and  the  whole  thing  comes 
back  to  the  fact  that  there  are  separate  agencies  here  that  want  to 
extend  themselves  down  into  the  State  and  perhaps  into  the  counties. 
The  cure  for  the  whole  trouble  lies  in  Washington,  not  at  the  State 
capital  and  the  cure  is  to  get  an  enlarged  and  coordinated  Federal 
health  administration.  I  think  the  principle  of  the  Fess-Capper  bill 
is  splendid.  The  only  question  is  one  of  administration.  We  ought 
to  have  just  what  that  bill  provides,  but  we  ought  to  have  the 
administrative  machinery,  so  provided  that  in  North  Carolina  the 
department  of  education  and  the  State  board  of  health  will  be  in 
absolute  harmony  and  not  in  conflict. 

Dr.  ScHEBECHEWSKY.  In  order  that  we  may  get  this  matter  fully 
before  the  conference,  before  we  proceed  I  will  ask  Dr.  Gark  to  men- 
tion the  Federal  features  of  the  bill,  and  I  may  also  add  that  while 
the  public  hearings  on  this  bill  have  been  concluded,  the  committee 
is  by  no  means  ready  to  report  but  has  stated  that  it  will  accept  state- 
ments and  memorials  from  bodies  interested  in  this  matter  and  con- 
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sider  them  in  the  hearings.  At  the  hearing  which  took  place  recently 
there  were  no  State  health  officers  present  to  give  their  opinion  on  the 
admimstrative  features  of  the  bill,  and  I  beUeve  that  if  this  body 
comes  to  some  conclusion  as  to  what  their  feelings  are  on  the  adminis- 
trative features  of  the  bill  they  would  do  very  well  to  embody  them 
in  some  resolution  or  other  to  be  transmitted  to  the  committee  on 
labor  and  education  in  the  Senate.  I  know  those  gentlemen  are  not 
prejudiced  in  favor  of  any  form  of  administration  and  are  ready  to 
amend  the  bill  if  it  seems  that  the  best  judgment  requires  its  amend- 
ment. 

Dr.  Clabk.  I  think  it  would  be  well  to  explain  to  the  gentlemen 
present  how  this  bill  came  to  be  drawn.  It  was  not  drawn  by  the 
Public  Health  Service.  In  February,  1918,  a  conference  was  called 
by  the  Commissioner  of  Education  to  meet  in  Atlantic  City,  which 
was  attended  by  representatives  of  a  number  of  volunteer  agencies 
engaged  in  health  and  welfare  work  throughout  the  country.  As  a 
result  of  this  conference,  a  national  physical  education  committee 
was  appointed,  and  this  was  further  divided  at  a  subsequent  meeting 
into  a  number  of  secondary  committees,  one  of  which  was  the  com- 
mittee on  legislation  which  drafted  this  bill.  In  its  present  state  the 
bill  represents  the  maximum  concessions  which  I  myself,  a  member 
of  the  committee,  was  able  to  obtain  from  the  educational  authori- 
ties. The  bill  provides  for  several  things,  but  essentially  and  pri- 
marily it  provides  for  physical  training  in  the  schools  of  the  country, 
and  secondarily  for  medical  inspection  prior  to  the  assignment  of 
children  to  classes  in  physical  training.  It  also  provides  for  the 
training  and  employment  of  physical  educators,  including  medical 
inspectors. 

We  must  all  recognize  that  the  educational  authorities  have  a  cer- 
tain right  in  the  premises,  that  the  child  is  compulsorily  under  their 
supervision,  and  that  the  child's  physical  condition  has  a  marked 
bearing  on  his  ability  to  take  advantage  of  his  educational  oppor- 
timities.  However,  we  must  also  recognize  the  fact  that  for  a  still 
longer  period  of  time  the  health  of  the  child  is  a  problem  of  the 
health  authorities  of  the  country,  hence  the  conflicting  claims  of  the 
health  and  educational  authorities  as  to  which  of  them  should 
exercise  supervision  of  the  health  of  the  school  children.  In  fact, 
both  of  them  have  a  certain  right  in  the  premises,  the  one  from  the 
standpoint  of  restraint  and  control,  the  other  from  that  of  instruction. 

If  we  are  to  profit  by  the  experience  of  other  countries  which  are 
pioneers  in  school  hygiene  work,  particularly  England,  legislative 
bodies  would  put  the  administration  of  all  health  work  in  the  schools 
in  the  hands  of  the  health  authorities. 

Dr.  Rankin  has  very  emphatically  brought  out  the  point  that  there 
is  great  duphcation  of  effort  in  Government  bureaus.     A  rough 


FESSrCAPPER  BILL  FOR  PHYSICAL  EDUCATION.  51 

estiinate  gives  33  different  bureaus  directly  engaged  in  health  work, 
and  37  indirectly.  Any  Ooyemment  bureau,  if  it  can  get  some  one 
to  introduce  a  bill,  is  at  liberty  to  seek  authority  to  extend  its  activi- 
ties in  all  sorts  of  directions,  irrespective  of  duplication. 

Sections  9  and  10  of  the  Fess-Capper  bUl,  providing  for  a  division 
of  child  hygiene  in  the  Bureau  of  the  PubUc  Health,  have  been 
objected  to  by  one  or  two  nongovernmental  agencies  on  the  ground 
that  the  establishment  of  such  a  division  would  cause  the  Public 
Health  Service  to  duplicate  the  work  of  other  Oovemment  bureaus. 
The  service  has  long  been  engaged  in  studies  of  health  problems 
relating  to  the  child,  has  ample  authority  under  existing  statutes 
for  such  work,  and  desires  the  establishment  of  such  a  division  for 
administrative  purposes  only.  The  bill  grants  no  additional  authority 
to  the  service  to  engage  in  health  work. 

I  understand  hearings  on  this  bill  will  continue  for  a  longer  period. 
If  this  conference  sees  fit  to  pass  resolutions  regarding  its  health 
administrative  features,  I  am  quite  sure  they  will  be  incorporated  in 
the  hearings  of  the  committee. 

Dr.  McOoBMAGK.  As  long  as  Dr.  Nicolls  is  not  present  and  Dr. 
Hayne  is  not  going  to  discuss  this  matter  I  should  like  to  make  a 
few  remarks.  I  really  believe  this  is  the  most  important  proposi- 
tion next  to  the  matter  of  Federal  health  administration,  with 
which  it  is  closely  interwoven  that  is  going  to  come  before  this  con- 
ference or  before  Congress.  The  fundamental  thing,  the  biggest 
thing  in  pubUc  health  and  in  education  in  this  country  to-day,  is 
physical  education.  Our  educational  system  in  the  Federal  Gov- 
ernment needs  revision  quite  as  badly  as  our  health  administration 
needs  revision.  I  want  to  say  in  admitting  the  criticism,  which  is 
perfectly  just,  that  we  are  not  the  only  ones  at  whom  stones  can 
be  thrown  without  the  perfectly  obvious  result  of  broken  glass. 
I  was  particularly  interested  last  week  in  the  deUberations  of  that 
congress  in  which  nearly  everybody  present  took  part.  The  result 
was  38  closely  typewritten  pages  in  the  final  session,  which  they 
hadn't  had  time  to  read.  It  was  directed  that  the  38  pages  should 
be  adopted  and  transmitted  to  Congress  as  a  Grovemment  bulletin. 
Nobody  had  ever  read  any  of  them  except  the  man  who  wrote  them. 
As  long  as  education  is  going  to  be  conducted  like  that,  I  am  perfectly 
confident  we  don't  want  to  submit  the  health  problems  with  which 
we  are  acquainted  at  first  hand  to  administration  by  such  methods. 
Aside  from  that,  it  seems  to  me  that  in  that  law  and  every  law 
affecting  physical  education,  this  fundamental  statement  should  be 
made:  In  so  far  as  it  is  educational  and  we  should  attempt  in  this 
law  not  mere  training  of  the  mind,  that  should  be  solely  in  the  hands 
of  the  school  authorities;  but  in  so  far  as  it  is  a  health  fimction,  the 
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relief  of  physical  defects;  and  the  control  of  conununicable  diseases, 
it  should  be  solely  in  the  hands  of  the  health  authorities. 

But,  in  each  instance,  the  administration  should  be  done  in  cooper- 
ation with  the  proper  authorities.  It  is  absurd  and  ridiculous  to 
assume  that  the  Federal  Government  has  failed  for  135  or  more 
years  of  its  existence  to  appreciate  the  importance  of  coordinating 
its  functions.  I  don't  beUeve  any  other  department  of  the  Govern- 
ment ought  to  have  any  health  fimctions.  Our  Congressmen  are 
hearing  a  great  deal  about  the  demand  for  education.  The  people 
are  hungry  for  that  sort  of  thing.  And  yet  we  have  been  feeding 
them.  Suppose  this  audience  had  been  able  when  they  went  through 
school  to  have  learned  everything  in  every  book  that  was  offered  to 
them  as  mental  food  in  primary  school  and  in  the  high  school.  If  you 
had  learned  all  that  stuff  you  would  have  been  ruined  as  useful  citizens 
unless  you  were  going  to  be  teachers.  It  should  be  taken  into  consid- 
eration at  the  same  time  that  some  80  per  cent  of  the  people  that  are 
started  into  this  education  mill  are  not  going  to  pass  the  sixth  grade 
of  school.  It  seems  to  me  that  it  is  of  the  utmost  importance  that 
this  organization  of  health  officers  shall  go  on  record  as  distinctly 
insisting  that  physical  education  shall  be  the  education  that  makes 
men  understand  the  nobility  of  labor  and  makes  them  physically 
able  to  labor;  that  will  train  them  away  from  the  idea  of  converting 
themselves  out  of  work  but  will  enable  them  to  have  physical  ability 
and  the  mental  desire  to  work. 

If  we  don't  get  back  to  that  basic  principle^  we  shall  get  nowhere 
as  far  as  the  future  welfare  of  our  coimtry  is  concerned.  We  are 
confronted  with  a  thousand  plans  for  universal  military  training  and 
every  sort  of  thing  that  keeps  people  away  from  producing  enough 
food  to  feed  people.  I  beheve  in  universal  physical  training  and  I 
believe  it  should  be  done  during  the  school  period  and  individuals 
should  not  be  taken  away  from  productive  labor  to  make  soldiers 
of  them.  I  beheve  you  can  make  soldiers  out  of  any  able-bodied 
man  with  normal  physique  and  normal  brain;  he  can  defend  himself 
and  can  attack  if  necessary.  Until  we  have  95  per  cent  of  that  sort 
of  man  (instead  of  having  33 ^  per  cent  unfit,  as  now)  we  haven't  got 
anywhere  with  our  program.  I  believe  the  executive  committee  of 
the  conference  of  State  health  officers  should  arrange  to  be  repre- 
sented before  this  committee  of  Congress  and  that  there  should  be 
written  into  the  bill  the  principle  that  so  far  as  it  is  physical  education 
it  shall  be  administered  by  the  educational  authorities,  and  in  so  far 
as  it  is  a  health  administration,  it  should  be  administered  by  the 
health  authorities,  and  that  in  each  case  every  agency  shall  cooperate. 

Dr.  Clark.  I  arise  for  a  correction.  I  would  not  say  they  were 
right  in  doing  this,  yet  if  I  were  a  member  of  one  of  these  bureaus  I 
would  probably  act  in  the  same  manner.    From  the  standpoint  of 
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military  training,  the  veiy  excellent  physical  training  provisions 
of  this  bill  are  in  strong  contrast  with  universal  military  training. 
Military  training  gets  the  child  too  late  to  prevent  many  physical 
defects,  improper  posture  and  its  results.  Military  training  takes 
cognizance  of  the  male  poptdation  only,  whereas  physical  training  in 
the  schools  is  appUed  equally  to  boys  and  girls  and  from  that  stand- 
point it  is  a  very  much  more  excellent  provision  of  a  general  law. 

Dr.  Rankin.  I  should  like  to  introduce  the  following  resolution 
which  meets  the  suggestions  made  by  Dr.  Clark  and  Dr.  McCormack. 
You  understand  now  that  this  motion  has  a  second. 

Betolvedf  That  it  is  the  sense  of  the  eighteenth  annual  conference  of  the  State  and 
Ttoitoiial  health  authorities  with  the  United  States  Public  Health  Service  that  the 
objects  of  the  Fess-Capper  bill  for  physical  education  be  strongly  indorsed;  and  be  it 
further 

Retolved,  That  it  is  the  sense  of  this  conference  that  the  Federal  administration  of 
the  said  bill  as  it  relates  to  the  sanitation  of  school  btiildings  and  grounds  and  the 
detection  and  treatment  of  physical  defects  and  diseases  of  school  children  should  be 
under  the  direction  of  the  United  States  Public  Health  Service;  and  be  it  further 

Resolved,  That  section  13  of  the  said  bill  should  be  amended  so  as  to  leave  to  the 
l^pislative  bodies  of  the  States  the  designation  of  the  State  machinery  through  which 
the  provisions  of  the  bill  shall  be  carried  into  effect  within  the  States,  and  that  sub- 
sequent sections  of  the  said  bill  be  amended  to  accord  with  the  change  in  section  13; 
and  be  it  further 

Resolved,  That  this  resolution  be  laid  before  the  Committee  on  Education  and  Labor 
of  the  Senate  and  Committee  on  Labor  in  the  House  by  a  special  committee  represent- 
ing this  conference. 

Dr.  Rankin.  Dr.  Clark  suggested  the  addition  of  the  word  ''mental" 
to  the  word  ''physical'' — "physical  and  mental"  defects. 

Dr.  LuMSDEN.  The  fate  of  so  many  resolutions  is  to  lie  in  a  pigeon- 
hole. It  should  be  communicated  either  by  a  special  committee  or 
by  an  assisting  conunittee. 

Dr.  ScHEKEscHEWSKY.  All  rcsolutious  which  are  introduced  should 
be  referred  to  the  resolutions  committee  to  be  reported  to-morrow 
for  the  final  action  of  the  conference,  at  which  time,  of  course,  any 
amendment  to  the  resolution  will  be  in  order  on  the  floor. 

Dr.  LuMSDEN.  I  suggest,  then,  that  Dr.  Rankin  introduce  a  reso- 
lution providing  that  a  special  committee  convey  the  resolution  to 
the  chairman  of  the  conunittee  of  the  House  and  to  the  chairman  of 
the  committee  of  the  Senate. 

Dr.  Cabet.  I  am  wondering  if  there  would  be  some  phrase  in  that 
amendment  to  the  effect  that  this  should  be  continued  on  State  law. 
In  Massachusetts  the  inspection  of  public  buildings  is  imder  the 
department  of  the  State  poUce.  Under  statute,  certain  functions 
were  taken  away  from  the  State  department  of  health.  I  am  not 
quite  certain  that  phrase  was  in  that  resolution. 

Dr.  ScHEBESCHEWSKY.  States  which  select  their  own  method  of 
administration  of  the  law  should  dictate  the  machinery  by  which  a 
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law  shall  be  put  into  execution.  It  is  out  of  order  for  this  conference 
to  attempt  to  do  the  same  thing. 

Dr.  Carey.  I  believe  inspection  of  buildings  should  be  under  the 
PabUc  Health  Service. 

Dr.  Clark.  I  will  reply  to  Mr.  Carey  that  the  statute  leaves  it  to 
the  legislature,  so  it  automatically  takes  care  of  that  phase  which  you 
mention.    The  legislature  has  the  privilege  and  the  power  to  do  that. 

Dr.  ScHERESGHEwsKT.  My  attention  has  been  called  to  the  fact 
that  many  of  the  sanitary  engineers  attending  this  conference  are 
under  compulsion  of  catching  an  early  train  and  for  that  reason, 
without  objection,  the  program  will  be  slightly  changed,  so  that  the 
subject  ''Coordination  of  effort  and  promotion  of  efficiency  in  field 
of  sanitary  engineering"  will  be  considered  next. 

Dr.  Drake.  As  a  member  of  the  committee  on  resolutions,  may  I 
suggest  that  all  resolutions  be  submitted  in  writing  at  the  earliest 
possible  moment,  so  that  the  committee  may  have  time  to  consider 
them? 

COORDINATION  OF  EFFORT  AND  PROMOTION  OF  EFnCIENCY  IN  FDELD 

OF  SANITARY  ENGINEERING. 

Dr.  McLaughlix.  In  regard  to  the  coordination  of  effort  and 
promotion  of  efficiency,  I  shall  be  very  glad  to  say  a  word.  I  pre- 
sume this  refers  to  efficiency  in  sanitary  engineering  of  the  State 
officials  and  the  Federal  Government.  As  you  know,  the  present 
policy  of  the  Public  Health  Service  in  the  control  of  water  supplies 
involves  the  establishment  and  development  in  State  health  depart- 
ments of  strong  divisions  of  sanitary  engineering.  We  feel  that 
while  we  are  charged  with  the  control  of  water  suppUes  in  interstate 
traffic  and  the  prevention  of  the  spread  of  disease  in  interstate  traffic, 
this  can  best  be  accomplished  not  by  building  up  a  large  Federal 
machine,  but  by  utilizing  the  Federal  forces  to  build  up  in  each  State, 
as  nearly  perfect  as  possible,  a  Department  of  Sanitary  Engineering. 
This  is  a  tremendous  task,  much  larger  than  some  of  us  think.  Some 
of  us  may  be  deluded  with  the  idea  that  we  have  now  departments  of 
sanitary  engineering  in  all  States.  I  question  whether  there  are 
more  than  8  or  10  States  which  have  fairly  satisfactory  divisions  of 
sanitary  engineering.  I  may  say  there  are  11  or  12  States  that  have 
no  division  of  any  kind  of  sanitary  engineering.  There  are  many 
States  that  have  an  alleged  department  that  is  perhaps  a  one-man 
department,  which  is  perfectly  futile.  One  man  in  the  sanitary 
engineering  department  of  the  State  perhaps  without  clerical  help, 
without  field  agents,  is  apt  to  be  worked  to  death.  However,  we 
must  make  a  beginning.  The  Public  Health  Service  has  been 
directing  its  entire  enei^es  in  sanitary  engineering,  as  far  as  water  is 
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concerned,  to  the  development  of  the  State  divisioDs,  without  attempt- 
ing to  enlarge  the  Federal  machine.  The  two  laboratory  cars  which 
the  service  formerly  operated  have  been  parked  gracefully  for  use  in 
epidemics. 

The  service  hopes  to  develop  in  every  State  a  strong  division  of  this 
character.  It  is  only  necessary  to  point  to  the  States  like  Massachu- 
setts, Minnesota,  Pennsylvania;  New  York,  New  Jersey,  where  they 
are  strong  on  the  engineering  side,  to  show  the  results  in  disease  pre- 
vention, and  that  this  is  an  activity  that  pays;  but  we  find  that  the 
best  argument  is  to  put  in  a  demonstration  in  the  State  as  we  are  now 
doing  in  Tennessee,  an  actual  establishment  with  the  training  of  per- 
sonnel to  carry  it  on,  a  demonstration  the  legislature  will  most  likely 
understand  and  respond  to.  We  hoped  to  have  upon  this  work  at 
least  25  sanitary  engineers,  but  our  appropriations  were  cut  to  a  point 
where  we  were  only  able  to  have  four,  and  with  four  men  we  were  able 
to  establish  a  running  division  of  sanitary  engineering  in  eight  States 
which  18  months  ago  had  no  such  department.  Do  not  think  for  a 
moment  that  this  work  is  only  to  be  done  in  States  where  they  have 
no  division  of  sanitary  engineering;  there  is  work  of  this  character  to 
be  done  in  every  State  in  the  Union.  There  is  a  certain  division  of 
that  work  which  is  no  just  chaise  against  that  State,  i.  e.,  the  exami- 
nation of  water  supplies  used  by  railroads,  and  we  have  been  b^gars 
to  that  extent.  We  have  been  expecting  the  States  to  carry  that 
burden  for  us.  It  is  not  fair  and  in  such  States  it  would  be  proper  for 
the  Federal  Grovemment  to  detail  an  engineer  to  compensate  for  the 
amount  of  work  the  State  does  that  is  put  upon  them  by  Federal  law 
and  regulations. 

I  wish  to  make  a  suggestion.  I  am  very  sorry,  indeed,  that  this  mat- 
ter wasn't  presented  to  the  conference  of  the  State  health  officers  in  the 
sameclear  and  lucid  manner  that  Dr.  McLaughlin  presented  his  subject, 
but  the  arguments  were  presented  yesterday  and  have  been  presented 
for  many  years  before  the  State  health  officers'  conferences.  The 
head  of  every  division  of  the  Public  Health  Service  has  appeared 
before  us  with  this  same  swan  song.  Each  one  thinks  his  department 
is  the  only  department  in  the  Federal  Health  Service.  I  presume  that 
the  venereal  disease  men  would  resent  the  fact  that  the  State  health 
officers  know  more  than  they  do  about  their  various  branches.  I 
believe  that  our  engineers  are  as  competent  as  the  heads  of  other 
bureaus  in  various  departments.  I  think  the  sanitary  engineer  is  one 
of  the  most  important.  I  have  the  utmost  confidence  in  our  engineers* 
When  they  submit  propositions  to  our  State  board  of  health,  they  are 
submitted  with  the  confident  and  definite  knowledge  that  they  are 
going  to  be  approved.  The  conference  of  State  health  officers  is  just 
a  coiiference  of  executives,  and  I  am  sure  that  Dr.  McLaughlin  unin- 
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tentionally  expressed  the  idea  that  while  State  health  officers  were 
competent  to  dabble  in  all  other  bureaus^  but  they  ought  not  dabble 
with  the  engineers.  I  am  sure  that  no  engineering  division  is  so  secret 
that  the  State  health  executive  can  not  exert  his  influence  among 
them,  and  when  they  do  become  so,  they  ought  to  be  created  into  a 
State  engineering  department. 

When  the  State  health  department  attempts  to  coordinate  the  work 
of  aU  of  them  and  to  see  that  that  work  is  properly  guided  and  co- 
ordinated, just  so  soon  the  State  health  executive  fails  to  be  a  State 
executive.  This  is  a  conference  of  State  health  authorities  and  not 
a  conference  of  other  authorities  in  the  State.  I  believe  that  from 
time  to  time  the  engineering  phase  is  being  emphasized.  The  con- 
ference of  State  health  executives  is  a  conference  of  State  health 
executives  and  I  do  not  believe  that  there  is  a  dissenting  opinion 
among  them  all  that  it  will  ever  be  anything  but  a  conference  of 
State  health  authorities.  Next  to  that  I  want  to  conmiend  parti- 
cularly the  action  of  the  service  in  its  real  constructive  e£Fort  toward 
assisting  the  States  in  properly  emphasizing  the  engineering  work  and 
in  properly  recognizing  the  work  that  has  been  done.  Most  of  the 
public  water  supplies,  almost  75  per  cent  of  the  school  water  supplies 
in  this  country,  are  bad.  The  only  relief  that  will  come  is  through  the 
engineers.  There  is  no  question  that  our  disposal  of  sewage  in  the 
large  majority  of  cities,  small  towns,  and  farms  of  this  country,  is 
bad,  and  the  solution  will  come  from  wise  action  of  our  engineers; 
but  it  is  very  important  that  no  solution  has  so  far  been  presented 
for  the  problem  of  the  individual  home  except  by  the  coordinative 
work  of  the  health  officers  with  the  engineers,  and  not  by  the  engineers 
alone.  The  kind  of  education  that  our  engineers  have  leads  them 
to  see  all  the  defects,  all  the  dangers,  and  to  guard  against  all  of  them, 
so  they  devise  a  plan  complicated  and  expensive  and  impracticable, 
in  so  far  as  the  solution  of  the  real  problem  is  concerned.  I  don't 
believe  for  one  moment  that  the  fimction  of  any  one  bureau  of  the 
State  health  department  should  be  emphasized  at  the  expense  of  any 
other  State  bureau. 

If  serology  is  important,  it  is  important  that  we  bring  our  bacteriol- 
ogists here,  if  the  venereal  disease  bureau  is  important,  we  should 
bring  our  directors  of  venereal  diseases  here,  and  in  a  very  short  time 
when  child  hygiene  b  established,  it  will  be  important  to  have  the 
directors  of  our  child  hygiene  work  brought  here.  We  will  want 
housing  bureaus  and  other  things.  I  don't  believe  that  we  should 
arrange  to  have  the  heads  of  all  the  bureaus  come  to  Washington. 
Our  appropriation  is  not  sufficient  to  defray  their  traveling  expenses 
and  at  the  same  time  keep  them  at  work  back  at  home. 
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SHEPPABI>.TOWNER  BILL  FOR  PUBUC  PROTECnON  OF  MATERNITY 

AND  INFANCY. 

Dr.  SoHEBBSCHEWSKY.  If  there  is  no  further  discussion,  we  will 
ieke  up  the  next  thing  on  the  program,  and  if  the  chair  will  be  per- 
mitted I  will  present  this  bill  to  you,  the  provisions  of  which  most  of 
you  are  familiar  with  at  this  time.  It  is  well  known  that  the  Sheppard- 
Towner  bill  has  for  its  object  the  protection  of  maternity  and  infancy 
of  the  country.  I  think  all  health  authorities  are  justly  under  the 
impression  that  we  haven't  done  enough  for  the  children  up  to  the 
present  time.  We  ought  to  do  ten,  twenty,  or  thirty  times  as  much 
as  we  are  doing  now.  For  it  is  a  self-evident  proposition  that  when 
one-fifth  of  all  the  deaths  are  in  the  first  five  years  of  life,  it  is  here 
that  we  have  the  greatest  opportunities  for  the  conservation  of  the 
health  of  the  community.  The  protection  of  maternal  and  child  life 
presents  a  problem  that  has  been  with  us  ever  since  we  have  been  a 
republic,  a  problem  which  we  have  not  yet  succeeded  in  attacking 
in  a  comprehensive  way.  We  have  only  improved  conditions,  because 
of  the  general  advance  in  economic  and  sanitary  conditions.  While 
this  bill  has  the  most  worthy  of  all  objects  which  we  can  do  our  utmost 
to  promote,  it  has  the  same  administrative  defects  as  the  bill  for 
physical  education.  We  find  in  the  bill  provisions  for  continuing  ap- 
propriations, beginning  with  $450,000  in  one  year  up  to  a  maximum 
of  $4,000,000,  to  be  attained  five  years  from  the  first  passage  of  the 
bill,  to  be  allotted  to  States  for  the  purpose  of  promotion  and  pro- 
tection of  maternity  and  infancy,  and  of  course  those  sums,  compared 
with  what  it  is  desired  to  efiFect,  are  very  modest  appropriations.  I 
think  as  Federal  health  officers  and  State  health  officers  we  can, 
perha])6,  find  ground  for  fruitful  discussion  in  the  administrative  f esr- 
tores  of  this  bill.  As  you  are  probably  aware,  this  bill  proposes  to 
create  a  Federal  Board  of  Maternity  and  Infant  Hygiene  which  is 
constituted  as  follows:  The  Secretaiy  of  Labor,  who  shall  be  chair- 
ing; the  Chief  of  the  Children's  Bureau,  who  shall  be  executive 
officer,  and  as  a  very  minor  and  possible  concession  to  the  existence 
of  a  Federal  Public  Health  Service — ^which  so  far  as  Federal  health 
agencies  exist  has  been  recognized  by  Congress  and  laws  enacted  in 
1798  as  a  Federal  agencr^ — the  last  and  most  subsidiary  member  is 
the  Surgeon  General  of  the  Public  Health  Service. 

As  the  State  agency  the  bill  proposes  to  create  a  State  board  of 
maternal  and  infant  hygiene.  In  the  original  draft  of  this  bill  this 
board  was  to  be  appointed  by  the  governor  of  the  State,  and  con- 
sisted of  a  physician,  a  nurse,  and  one  member  of  the  State  board  of 
health.  That,  of  course,  created  such  instantaneous  opposition  among 
the  State  health  officers  that  the  proponents  of  the  bill  modified  it 
ia  a  way  they  thought  might  suit;  so  that  as  this  bill  now  stands,  the 
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board  is  to  consist  of  not  less  than  three  members,  who  shall  have 
all  necessary  powers. 

It  seems  that  the  State  board  of  health  may  be  permitted  or  di- 
rected to  administer  the  State  features  of  this  act.  Such,  then,  gen- 
tlemen, are  the  State  administrative  provisions  of  this  act.  Nowhere 
in  this  act,  except  in  the  position  of  a  minority  leader  on  this  Federal 
board,  is  the  Surgeon  General  of  the  Public  Health  Service  or  the  Fed- 
eral health  agency  mentioned.  As  a  member  of  the  Public  Health 
Service,  and  one  who  believes  that  both  in  the  Federal  Government 
and  in  States,  all  health  functions  should  be  centralized  in  some 
central  agencies,  it  seems  to  me  that  this  bill  is  vitally  defective. 
It  certainly  has  as  its  logical  conclusion  the  erection  of  separate  health 
agencies  both  in  the  Federal  Government  and  in  States  for  the  several 
age  groups  of  the  population.  If  we  follow  out  the  principle  laid 
down  in  this  bill  we  should  not  have  in  the  Federal  Government  one 
department  of  health,  but  at  least  six  or  seven  separate  departments 
of  health,  qf  which  the  first  would  have  for  its  care  the  expectant 
mother;  the  next,  with  similar  departments  in  the  States,  the  infants; 
the  third,  the  child  of  the  preschool  age ;  the  fourth,  the  child  of  school 
age;  the  fifth,  for  young  adtdts;  the  sixth,  for  adults;  and  the  sev- 
enth, for  old  people.  Such  are  the  general  provisions  of  this  biU. 
To  us  it  seems  vitally  defective,  and  we  shall  be  very  glad  to  have 
this  matter  freely  discussed  and  the  reaction  of  the  State  health  de- 
partments set  forth  plainly  on  this  matter. 

Dr.  HuBTY.  From  whom  does  this  bill  emanate  ? 

Dr.  SoHEBESOHEWSKT.  From  the  Children's  Bureau. 

Dr.  Clabk.  I  should  like  to  call  to  the  attention  of  this  conference 
that  during  the  hearings  on  these  two  bills  there  developed  the 
fact  that  the  majority  of  the  leading  women  organizations  of  the 
country  are  greatly  misinformed  as  regards  the  functions  of  the 
health  authorities,  both  Federal  and  State.  I  do  not  believe  that 
these  women  have  been  properly  enlightened  as  to  the  true  facts 
of  the  case.  I  furthermore  do  not  believe  that  when  properly 
enlightened  you  will  find  them  following  any  leadership  blindly.  I 
believe  enough  in  the  common  sense  of  the  womanhood  of  this  country 
to  be  convinced  that  they  can  stand  on  their  own  feet  and  think  for 
themselves.  Being  a  married  man  I  can  testify  most  feelingly  on 
this  point.  I  have  attended  a  number  of  the  hearings  on  these  bills 
when  representation  was  made  to  the  committee  that  to  vest  the 
Federal  administration  of  their  health  provisions  in  the  Public 
Health  Service  would  be  to  duplicate  the  work  of  other. bureaus.  In 
fact,  at  a  hearing  on  the  Fess-Capper  bill  for  physical  education, 
the  representative  of  the  National  League  of  Women  Voters  stated 
that  the  league  indorsed  the  principle  of  the  bill  for  physical  educa- 
tion at  a  time  when  the  actual  text  of  this  bill  was  not  available; 
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and  since  the  bill  had  been  formulated  and  printed  it  was  discov- 
ered that  the  bill  provided  for  the  establishment  of  a  division  of  child 
hygiene  in  the  Bureau  of  the  Pubhc  Health  Service,  which  it  was  felt 
should  be  strongly  opposed.  However,  this  sentiment  is  not  uni- 
versal, because  I  have  at  hand  the  text  of  a  resolution  by  at  least 
one  State  league  recommending  to  the  National  Congress  the  indorse- 
ment of  not  any  specific  bill,  but  the  general  principle  of  the  estab- 
lishment of  a  department  of  health  to  administer  all  the  health  work 
of  the  (jovermnent. 

Furthermore,  there  seems  to  be  an  insidious  propaganda,  which 
may  or  may  not  be  intentional,  that  is  particularly  misleading, 
regarding  functions  of  the  constituted  health  authorities  of  the 
country.  Indeed,  I  have  in  my  hand  a  confidential  communication 
reporting  a  public  meeting  at  which  a  vicious  attack  was  made 
upon  the  Public  Health  Service  which  was  full  of  misleading  misin- 
formation which  served  as  the  basis  of  resolutions  which  purported 
to  represent  the  thought  of  the  women  of  this  country.  I  do  not 
believe  this  attack  received  official  sanction. 

Dr.  DowiJNG.  I  move  that  we  instruct  the  resolutions  committee 
to  draw  up  a  resolution  regarding  the  subject  imder  discussion. 
(Carried.) 

Dr.  Clabk.  This  is  one  time  that  we  are  able  to  appear  before 
you  with  a  statement  of  something  accomphshed.  And  this  has  been 
due  to  the  fact  that  we  have  had  more  liberal  appropriation  of  funds 
for  child  hygiene  activities.  In  the  address  by  Dr.  Farrand,  of  the 
American  Red  Cross,  before  the  conference  of  State  and  provincial 
health  officers,  I  was  struck  by  his  statement  that  there  is  no  longer 
need  for  investigations,  and  his  interpretation  of  that  statement. 
That  brought  to  my  mind  a  statement  by  Sir  George  Newman  in  an 
article  entitled  ''Public  Opinion  on  Preventive  Medicine,"  to  the 
effect  that  as  the  science  of  government  becomes  more  representa- 
tive of  the  aspirations  of  the  people,  so  it  becomes  more  dependent 
upon  their  education  and  equipment.  So  far  as  pubhc  health 
administration  is  concerned,  I  feel  that  this  is  the  crux  of  the  whole 
situation.  He  goes  on  to  define  education  of  the  pubUc  from  the 
standpoint  of  pubhc  health  administration  £ts  teaching  the  people 
to  secure  and  preserve  health,  to  avoid  disease,  and  to  assent  to  sani- 
tary control  and  sanitary  govermnent. 

We  must  create  a  State-wide  sentiment  in  favor  of  any  pubhc 
health  movement  if  we  are  to  be  successful.  We  must  get  the  con- 
sent and  assent  of  the  people  at  large,  and  to  do  this  they  must  be 
educated  in  these  matters.  In  my  opinion  the  best  way  to  educate  a 
people  in  health  matters  is  by  conducting  State-wide  investigations, 
studies,  and  demonstrations,  the  whole  people  cooperating  with  the 
constituted  health  authorities. 
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Owing  to  legal  restrictions  regarding  the  expenditure  of  public  f imds 
for  child  hygiene  work,  limiting  it  largely  to  studies  and  investiga- 
tionS;  we  are  particularly  concerned  with  the  value  of  work  of  this 
character  as  an  educational  instrument. 

Our  child  hygiene  activities  during  the  present  fiscal  year  have 
been  investigative  in  character,  some  of  them  research,  and  some 
informational. 

Last  December  the  Surgeon  General  addressed  a  questionnaire  to 
the  various  health  officers  throughout  the  country  requesting  certain 
information  in  respect  to  the  child  hygiene  laws  and  the  child  hygiene 
activities  of  the  various  departments  of  health,  including  the  medical 
inspection  of  schools.  It  will  be  of  interest  to  you  to  hear  the  result 
of  some  of  our  compilations  of  the  answers  to  these  questionnaires, 
particularly  as  regards  school  medical  inspection,  because  of  the  con- 
flicting claims  of  State  educational  and  health  authorities  regarding 
jurisdiction  over  health  supervision  of  school  children.  In  14  States 
the  law  provides  for  cooperation  of  State  boards  of  health  with  the 
State  boards  of  education  in  school  medical  inspection;  in  6  States 
the  health  supervision  of  school  children  is  exercised  by  the  educa- 
tional authorities  alone;  in  9  States  by  the  health  authorities;  in  21 
States  the  local  administration  of  the  school  laws  is  vested  in  the 
school  authorities  and  in  2  in  the  local  health  authorities;  in  Con- 
necticut, Florida,  Indiana,  Massachusetts,  North  Carolina,  Ohio,  and 
Wisconsin  the  local  administration  varies  with  local  conditions,  and 
is  a  joint  one.  In  4  States  the  law  permits  counties  and  local  units 
to  employ  pubUc  health  nurses  who  can  do  school  nursing,  and  in  10 
States  the  general  laws  are  indefinite,  but  are  permissive  as  regards 
local  units. 

School  medical  inspection  is  mandatory  in  17  States,  conditionally 
mandatory  in  6  others,  permissive  in  6,  and  conditionally  permissive 
in  2. 

I  think  this  is  interesting,  showing  as  it  does  the  lack  of  uniformity 
of  method,  of  definite  responsibility,  and  almost  entire  absence  of 
appreciation  of  the  immensity  of  the  problem  of  providing  adequate 
facilities  for  the  detection,  correction,  and  prevention  of  physical 
defects  among  school  children. 

The  research  work  conducted  during  the  year  has  been  primarily 
concerned  with  a  study  of  the  usability  of  dried  milk  products  as  a 
food  for  infants  exclusively  on  the  bottle.  This  work  was  begun 
last  August,  and  is  being  carried  on  in  Boston,  in  cooperation  with 
the  Boston  Baby  Hygiene  Association  and  several  other  agencies. 
No  child  over  6  months  of  age  is  enrolled,  and  those  enrolled  must 
be  exclusively  on  artificial  food.  For  purposes  of  study  these  infants 
are  divided  into  three  groups. 
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Group  1  fed  exclusively  on  grade  ''A''  market  milk,  group  2  fed 
on  reconstructed  milk  made  by  the  mother  in  the  home  from  whole 
milk  powder  containing  3^  per  cent  butter  fat,  and  group  3,  com- 
prising infants  fed  on  reconstructed  milk  made  by  the  addition  and 
emulsification  of  butter  fat  in  the  required  proportion.  This  latter 
is  made  and  delivered  by  one  of  the  leading  dairies  of  the  city  of 
Boston.  Careful  supervision  is  maintained  over  all  the  children^ 
who  are  weighed  periodically.  Contrary  to  expectation,  as  measured 
by  gain  in  weight,  the  children  fed  on  reconstituted  milk,  mixed  by 
the  mother  according  to  formula,  did  better  as  a  whole  than  those 
of  any  other  group. 

The  first  part  of  this  study  was  devoted  primarily  to  deteimining 
the  usability  of  milk  powder,  and  secondarily  to  accustoming  the 
mothers  to  the  use  of  this  type  of  food  in  order  that  infants  in  larger 
numbers  might  be  enrolled  for  a  more  scientific  investigation.  The 
work  has  now  been  extended  to  include  studies  of  the  intestinal  flora 
of  the  infants  of  all  three  groups,  laboratory  examinations  of  the 
various  f onus  of  milk  employed  in  feeding  both  before  and  after  the 
reconversion,  studies  of  metabolism  of  a  selected  number  of  infants, 
periodic  physical  examinations,  and  a  sodologic  study  of  homes  from 
which  these  children  have  been  recruited. 

Through  the  courtesy  of  Dr.  Milton  J.  Rosenau  the  facilities  of  the 
Harvard  Medical  School  laboratories  have  been  placed  at  the  disposal 
of  the  service,  and  through  Dr.  Fritz  B.  Talbot  the  laboratories  of  the 
Massachusetts  General  Hospital  have  been  utilized  for  studies  in 
metabolism. 

These  studies  after  being  carefully  checked  up  will  be  presented  as 
the  last  word  in  the  use  of  these  products  as  a  food  for  infants.  I  can 
conceive  of  the  economic  possibilities  and  importance  of  its  use  in 
certain  sections  of  our  coxmtry  where  dairy  farming  is  not  practiced 
and  where  the  milk  supply  is  limited. 

At  the  last  meeting  of  the  Legislature  of  the  State  of  Delaware  an 
act  was  passed  providing  for  the  Delaware  reconstruction  commission 
for  child  welfare,  which  was  placed  under  a  nonmedical  directorship 
and  the  sum  of  $50,000  was  appropriated  for  its  maintenance.  After 
this  commission  had  been  in  operation  for  a  considerable  length  of 
time  and  a  nmnber  of  child  health  clinics  had  been  established  in 
Wilmington,  the  Public  Health  Service  was  appealed  to  for  assistance 
in  carrying  on  its  work.  An  officer  was  assigned  to  cooperate  with 
the  commission  to  assist  in  the  proper  conduct  of  this  work  and  in 
making  recommendations  to  the  legislature  for  the  permanent 
organization  of  child  welfare  w6rk  in  the  State  of  Delaware.  As  a 
result  of  our  work  the  number  of  health  centers  has  increased,  wider 
publicity  has  been  given  to  child  welfare  work,  and  there  has  been 
secured  from  private  sources  $16,000  for  the  organization  and  estab- 
lishment of  two  school  dental  hygiene  omits  to  operate  in  the  schools 
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of  the  State.  The  service  representative  has  been  appointed  medical 
director  of  the  commission  and  has  also  been  appointed  by  the  State 
board  of  education  director  of  its  school  medical  inspection  work. 

In  response  to  the  request  of  the  State  board  of  health  of  West 
Virginia  and  of  the  State  board  of  education,  we  sent  a  mobile  dental 
hygiene  outfit  to  this  State,  which  comprised  a  dental  surgeon  well 
qualified  to  preach  and  practice  the  doctrine  of  mouth  hygiene  as 
related  to  school  children;  an  assistant  for  prophylactic  work;  a 
portable  dental  outfitj;  a  moving-picture  film;  and  a  supply  of  tooth- 
brushes and  tooth  paste  generously  donated  by  the  American  Red 
Cross.  This  imit  was  instructed  to  visit  the  coimty  seat  or  the  prin- 
cipal town  of  as  many  counties  as  possible  during  the  school  year. 
The  work  consisted  of  (1)  examination  of  mouths  of  selected  groups 
of  children  to  demonstrate  to  the  people  of  the  conmiimity  the  prob- 
lem, (2)  demonstrations  of  dental  prophylaxis  and  the  conduct  of 
toothbrush  drills  as  a  training  for  teachers  and  children  in  mouth 
hygiene,  (3)  projecting  moving-picture  film  at  which  time  brief  talks 
were  given  on  mouth  hygiene,  and  (4)  conferring  with  the  local  health 
and  school  authorities  and  influential  citizens  with  a  view  to  inducing 
the  conununity  to  purchase  a  dental  outfit,  secure  a  full-time  dentist, 
and  use  the  county  seat  as  a  base  to  extend  dental  facilities  to  the 
sadly  neglected  children  of  the  more  remote  districts.  This  work 
has  resulted  in  the  establishment  or  promise  of  establishment  of  at 
least  14  school  dental  clinics  in  the  State. 

Work  in  Maryland  has  been  largely  with  school  children.  School 
inspection  work  has  been  conducted  in  73  schools  of  Cecil  County,  in 
which  over  3,000  were  given  physical  examination  and  approxi- 
mately 200  children,  reported  by  the  teachers  as  in  need  of  such 
examinations,  were  examined  mentally.  In  addition  to  the  in- 
spection work  numerous  addresses  were  given  on  timely  health 
subjects;  public  health  literatiu*e  was  distributed  to  the  parents  along 
with  notification  of  physical  defects,  and  in  a  number  of  instances 
follow-up  work  was  done  by  a  temporary  school  nurse.  This  work 
has  resulted  in  very  widespread  interest  in  the  question  of  health 
supervision  of  school  children  throughout  the  country,  and  a  school 
nurse  has  been  engaged  to  assume  charge  of  this  work  with  th6 
beginning  of  the  next  school  year. 

In  the  city  of  Baltimore  the  service  has  been  cooperating  with  Dr. 
McCollum,  of  the  Johns  Hopkins  University,  in  nutritional  studies  of 
a  niunber  of  children  judged  to  be  suffering  from  malnutrition,  as 
determined  by  ratio  of  height  to  weight  for  given  age  periods.  Early 
in  the  school  year  Dr.  McColliun  had  approximately  10,000  school 
children  in  congested  districts  in  the  city  of  Baltimore  weighed  and 
measured,  and  of  this  number  about  1,500  were  considered  under 
weight,  according  to  available  standards.  Those  imderweight  chil- 
dren were  given  an  intensive  physical  examination  by  service  officers, 
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and  a  certain  group  of  them  was  selected  by  Dr.  McCoUum  for  follow- 
up  work  in  their  homes.  This  consisted  largely  in  advice  to  the 
parents  regarding  rest,  exercise,  mastication,  hours  of  sleep,  ventila- 
tion, proper  foods,  and  balanced  diets.  In  some  instances  the  mothers 
were  advised  as  to  the  making  of  a  family  budget  and  in  the  choice 
and  preparation  of  foods.  In  no  instance  was  the  income  of  families 
supplemented  or  any  food  bought.  It  is  hoped  by  periodic  weighings 
and  measuring  in  connection  with  this  follow-up  system  to  establish 
a  practical  method  of  overcoming  defects  of  malnutrition. 

The  service  selected  about  275  children  from  this  group  who  were 
found  suffering  from  one  to  five  more  or  less  remediable  physical 
defects,  for  the  purpose  of  having  these  defects  corrected  wiUi  the 
consent  of  the  parents  and  determining,  by  means  of  periodic  weigh- 
ings before  and  after  correction,  the  effect  of  them  on  growth  and 
development.  This  work  has  been  progressing  finely,  but  it  is  too 
early  to  give  any  report  of  significant  results. 

In  response  to  the  request  of  the  State  board  of  health  and  the 
request  of  the  acting  governor  of  Missouri,  we  have  been  conducting 
a  State-wide  investigation  of  child  hygiene  in  this  State.  Dr.  Jones, 
the  State  health  officer,  and  Dr.  Knight,  who  represents  the  service 
in  this  work,  are  present  and  will  tell  you  in  greater  detail  what  has 
been  accomplished.  We  have  avoided,  iq  every  instance  where  pos- 
sible, going  into  a  community  where  there  was  not  a  fair  prospect  of 
the  community  putting  into  effect  such  measiu'es  as  were  recom- 
mended by  officers  of  the  service  with  the  approval  of  the  State  board 
of  health.  A  number  of  commtinities,  as  Dr.  Knight  will  tell  you, 
have  engaged  in  some  form  of  child-health  work  at  local  expense. 
Furthermore,  we  have  succeeded  in  taking  advantage  of  the  poten- 
tialities of  the  voluntary  organization  in  Missouri  with  greater  success 
than  heretofore  has  ever  been  done  in  any  State.  A  number  of 
volunteer  agencies  have  joined  with  the  Public  Health  Service  and 
coordinated  their  activities  to  one  common  end  with  those  of  the 
State  board  of  health. 

In  response  to  the  request  of  the  judge  of  the  juvenile  court  .of  the 
District  of  Colimibia,  the  service  has  undertaken  mental  and  physical 
examinations  of  the  delinquents  appearing  before  this  court  as  a  part 
of  an  investigation  of  mental  hygiene  relating  to  the  children  of  the 
country.  A  commissioned  officer  has  been  assigned  for  the  mental 
examination  of  these  delinquents,  assisted  by  a  woman  physician, 
appointed  as  acting  assistant  siu^on,  to  make  physical  examination 
of  girls.  In  addition  to  these  examinations,  routine  examinations 
were  made  from  the  standpoint  of  incidence  of  venereal  infection, 
including  smears  for  gonococci  and  Wasserman  tests.  Furthermore, 
through  the  generosity  of  the  District  of  Columbia  Chapter  American 
Red  Cross  a  psychiatric  social  worker  has  been  added  to  this  force 
for  follow-up  work  in  the  homes. 
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I  am  not  going  to  take  up  the  time  of  this  conference  to  describe 
in  detail  this  work,  but  I  crave  indulgence  to  the  extent  of  being 
allowed  to  report  a  part  of  one  week's  work  which  is  typical  of  the 
whole  work.  During  this  week  32  white  males  were  before  the  court 
on  truancy  charges,  disorderly  conduct,  incorrigibility,  grand  larceny, 
petty  larceny,  indecent  assault,  and  forgery.  These  children  ranged 
in  age  from  10  to  16  years.  According  to  mental  examinations,  13  of 
these  were  normal  mentally^  6  were  retarded,  5  were  mental  defectives, 
and  7  were  constitutional  psychopathic  inferiors,  and  one  a  case  of 
dementia  precox. 

Some  one  stated  the  other  day — I  think  it  was  Dr.  Freeman — that 
we  do  find  cases  of  insanity  among  children.  Indeed,  in  the  course  of 
my  investigations  I  have  found  quite  a  number  of  insane  children,  or 
cUldren  potentially  insane,  who  were  attending  school,  which  findings 
serve  to  emphasize  the  importance  of  mental  hygiene  in  children. 

In  the  State  of  Oregon  we  are  conducting  as  a  part  of  our  mental 
hygiene  work  a  State-wide  survey  of  the  feeble-minded,  delinquent, 
and  dependent  classes.  This  work  was  undertaken  on  the  request 
of  the  University  of  Oregon,  which  is  conducting  this  survey  in 
response  to  a  resolution  of  the  State  legislature.  This  request 
received  the  indorsement  of  the  State  health  officer.  We  are  attempt- 
ing in  Oregon  a  thing  which  has  never  been  attempted  before;  that 
is,  to  get  the  whole  State  of  Oregon  interested  in  helping  us  make 
this  survey.  We  are  enlisting  the  aid  of  doctors,  lawyers,  teachers, 
and  preachers,  and  other  prominent  citizens,  and  also  social-service 
workers  and  volunteer  organizations  in  filling  special  cards  relating 
to  these  classes  and  returning  them  to  the  service  officer  who  is 
director  of  the  siu^vey.  Later  experts  are  sent  to  selected  districts 
to  confirm  these  reports.  What  is  the  effect  of  this  ?  According  to 
the  State  constitution,  the  enactments  of  the  legislature  for  new 
work  carrying  an  appropriation  must  be  submitted  to  the  people. 
By  the  methods  which  we  are  following  in  conducting  this  survey 
we  are  educating  the  people  of  the  State  regarding  the  problems  of 
these  classes  of  the  population,  so  that  any  new  laws  relating  to  them 
which  may  be  passed  by  the  next  legislature  as  a  result  of  the  recom- 
mendation based  on  this  survey  will  receive  ready  indorsement  when 
finally  submitted  to  the  people. 

In  conclusion,  I  should  like  to  say  a  few  words  regarding  the 
standardization  of  field-investigation  forms.  When  we  first  started 
our  investigations  in  Missouri,  it  became  necessary  to  devise  cards 
for  recording  data  which  would  help  us  to  evaluate  the  needs  of 
different  communities  and  serve  as  a  basis  of  recommendation  to  a 
community  regarding  the  nature  of  child-hygiene  work  which  should 
be  undertaken. 

The  first  card  (I  have  here  for  each  of  you  gentlemen  a  complete 
set  of  these  cards)  is  known  as  the  family  schedule  card. 
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When  a  community  signifies  the  desh*e  to  engage  in  child-hygiene 
work,  a  preliminary  investigation  is  made  of  the  community  resources, 
and  contact  is  effected  with  the  official  and  volimteer  agencies  of  the 
county  to  determine  the  extent  to  which  their  active  cooperation 
may  be  expected.  On  receipt  of  a  favorable  report,  a  survey  party 
is  then  sent  into  this  community,  which  makes  a  house-to-house 
visit,  using  the  family  schedule  card  for  recording  data  showing  the 
size  of  the  problem.  This  card  is  supplemented  by  child-hygiene 
form  No.  9  (fig.  18),  a  card  for  rocording  data  relating  to  the  indi«. 
vidua!  children  of  each  family  who  come  within  the  scope  of  the  pro- 
pose4  work. 

Objection  has  been  raised  to  the  family  schedule  card  on  the  ground 
that  such  card,  in  addition  to  serving  its  purpose  in  securing  data 
which  will  be  informative  to  the  health  authorities,  should  also  serve 
to  direct  the  attention  of  individual  investigators  to  defiilite  lines  of 
inquiry.  This  card  as  devised  does  not  answer  this  latter  purpose, 
a  number  of  the  questions  which  may  be  found  on  similar  cards  in 
use  elsewhere  having  been  intentionally  omitted.  I  am  of  the  opin- 
ion that  a  worker  who  requires  such  printed  guides  to  community 
work  is  not  well  qualified  for  the  work  in  question. 

Fc»r  example:  It  is  of  but  little  interest  to  a  health  officer  to  know 
whether  or  not  an  individual  housewife  has  a  bathtub  or  a  washing 
machine  because  this  is  a  state  of  affairs  which  can  not  be  remedied 
by  him.  However,  such  information  as  relates  to  the  family  income 
or  to  the  number  of  crippled  children  residing  in  a  community  is  of 
extreme  interest  to  the  health  authorities  leading  to  corrective 
measures. 
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When  the  preliminary  survey  is  completed  the  cards  are  returned 
to  the  State  board  of  health  and  studied  from  the  standpoint  of  the 
form  of  child  hygiene  work  the  community  may  profitably  undertake. 
Usually  in  the  less  populous  communities  this  takes  the  form  of  the 
employment  of  a  public  health  nurse.  Following,  her  appointment 
she  is  given  a  duplicate  of  these  two  cards  filled  out  with  such  infor- 
mation as  would  be  useful  to  her  alone.  In  other  words,  with  these 
cards  in  her  possession  she  knows  the  social  and  economic  status 
of  all  the  families  in  the  community,  the  location  of  expectant  mothers 
and  the  number  and  location  of  infants  and  children  of  preschool 
age  and  the  children  attending  school  who  reside  in  the  commu- 
nity. By  this  means  much  time  is  saved.  The  permanent  worker 
is  also  provided  with  child  hygiene  Form  No.  10  (figs.  19  and  20), 
for  recording  data  relating  to  prenatal  care  and  child  hygiene  form, 
No.  11  (figs.  21  and  22)  for  recording  data  relating  to  the  health  of 
infants  and  children  of  preschool  age,  specimens  of  which  are  attached 
hereto.  Furthermore,  the  permanent  worker  should  be  required 
to  record  all  cases  of  sickness  which  occur  in  the  family  visited  by 
her  in  her  routine  work,  a  place  for  which  is  provided  on  the  reverse 
of  the  family  schedule  card.  In  fact,  I  am  convinced  that  the  general 
use  of  some  such  device  as  this  by  States  in  which  a  large  number  of 
public  health  nurses  are  employed  will  result  in  rety^  accurate  mor* 
bidity  reports. 

Form  No.  4  (figs.  12-13)  is  designed  for  use  in  schools  where  a 
school  nurse  or  a  school  physician,  or  both  nurse  and  physician 
may  be  employed,  and  Form  No.  7  (figs.  14-15)  for  use  in  schools 
where  neither  nurse  nor  physician  is  employed.  This  latter  is  in- 
tended to  be  filled  out  by  the  teacher  in  cooperation  with  the  parents. 
I  am  quite  convinced  that  the  wide  use  of  a  card  of  this  character 
in  the  schools  of  the  State  would  make  available  much  valuable 
information  regarding  the  physical  status  of  the  school  children  of 
the  State,  their  growth  and  development  and  school  progress,  the 
prevalence  of  commuricable  diseases  according  to  season,  and  the 
r61e  of  the  ordinary  illness  of  childhood  in  causing  absences  from 
school.  In  other  words,  with  this  information  at  hand  on  a  State^ 
wide  basis  the  health  officer  would  be  in  position  to  arrive  at  veiy 
accurate  averages  of  the  physical  development  of  the  children  of  th^ 
State  according  to  sex  and  one-year  age  periods.  The  health  officer 
also  would  be  in  position  to  evaluate  in  terms  of  dollars  and  cents  the 
cost  to  the  State  of  preventable  diseases  which  cause  loss  of  so  much 
time  from  school  and  prevent  so  many  children  from  taking  full 
advantage  of  the  educational  facilities  provided  by  the  State. 

Finally,  I  wish  to  recommend  to  the  local  agencies  the  undertaking 
of  only  such  work  as  the  community  can  carry  through.  We  all 
know  what  constitutes  the  ideal  and  if  it  were  possible  we  should 


to  organize  in  every  community  prenatal  clinics,  baby  health 
cetnters,  child  dispensariee,  increased  facilities  for  obstetrical  care  and 
lying-in  attention.  However,  but  few  commimities,  sad  to  say,  are 
prepared  to  undertake  all  of  these  things  at  once  and  a  recommenda- 
tion embracing  all  at  them  would,  in  all  probability,  be  so  discouraging 
from  the  standpoint  of  cost  as  to  cause  a  number  of  them  to  decline 
to  undertake  any  work  of  this  character  whatsoever.  Indeed,  a 
great  deal  of  good  can  be  done  by  the  simplest  of  measiures.  For 
example,  an  intelligent  worker  can  do  much  toward  reducing  maternal 
and  neonatal  mortality  by  giving  tactful  and  intelligent  advice  to 
mothers  regarding  such  things  as  exercise,  rest,  diet,  use  of  laxatives, 
care  of  the  breasts,  periodic  examinations  by  the  family  physicians, 
preparation  of  lying-in  room  and  provision  of  a  suitable  layette  for 
the  expected  baby.  In  the  same  way  an  inteUi^nt  worker  making 
free  contact  with  nursing  mothers  can  do  much  to  reduce  the  infant 
mortality  rate  by  advising  mothers  to  take  well  babies  to  the  family 
physician  for  periodic  examinations  and  advice  as  to  how  to  keep 
them  well,  by  instructing  them  in  the  care  of  the  baby  especially 
with  reference  to  bathing,  sleeping,  feeding,  clothing.  In  fact,  so 
much  can  be  accomplished  in  this  manner  that  I  sometimes  think 
we  are  not  justified  in  recommending  to  a  majority  of  the  commu- 
nities at  first  the  undertaking  of  this  form  of  work  on  a  more  exten- 
sive scale. 

(Adjourned  to  Thursday,  May  27,  1920.) 

MORNING  SESSION,  MAY  27,  1920. 

INBCUSSION  OF  CHILD  HYGIENE  ACnVITIES  OF  THE  SERVICE. 

The  second  day's  session  was  called  to  order  at  10  o'clock  a  m., 
Suig.  Gen.  Hugh  S.  Ciunming  presiding. 

Dr.  DowLiNG.  I  do  not  think  we  should  let  Dr.  Clark's  paper  go 
by  without  discussion.  If  he  had  had  more  time  he  might  have  given 
us  some  additional  information.  From  the  investigation  we  made 
in  Louisiana,  Dr.  Clark's  suggestions  strike  me  as  being  most  inter- 
esting. Unfortunately  we  have  not  had  proper  inspection  in  all 
schools  up  to  date,  and  every  time  we  have  tried  to  get  an  act  passed 
by  the  Louisiana  Legislature  some  interests  have  objected.  I  don't 
know  how  we  are  going  to  have  this  done  as  it  should  be  done  unless 
some  provision  is  made  for  it  through  the  health  department.  I 
shall  take  back  with  me  the  suggestions  of  Dr.  Clark,  his  memoranda 
and  literatxuB,  with  the  hope  that  we  may  be  able  to  put  these  sug- 
gestions into  effect  in  Louisiana. 

Dr.  Jones.  I  would  like  to  inform  you  of  the  very  generous  assist- 
ance given  by  the  United  States  Public  Health  Service  to  oxir  State 
in  the  time  of  need.    As  we  all  know,  this  subject  of  child  hygiene 
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has  very  rapidly  aroused  public  interest,  so  much  so  that  in  our 
State,  at  the  last  session  of  the  l^islature,  two  bills  were  introduced 
providing  for  the  establishment  of  a  division  of  child  hygiene  within 
our  department  of  health.  Each  was  passed  and  approved,  on  the 
strength  of  which  we  went  to  our  appropriations  committee,  but 
failed  to  secure  an  adequate  appropriation  for  creating  the  division. 
In  response  to  our  request  to  the  Public  Health  Service,  they 
consented  to  furnish  us  with  sufficient  personnel  to  make  an 
investigation  and  demonstration  in  Missouri,  in  which  could  be 
formulated  standards  for  further  work,  and  at  the  some  time  to 
oi^anize  a  division  within  our  department.  The  people  have 
taken  great  interest  in  the  project,  particularly  the  women.  I 
know  of  no  single  public  movement  since  the  close  of  the  war  that 
has  been  taken  up  with  so  much  enthusiasm.  Shortly  after  the  woric 
was  started  in  a  few  communities,  numerous  requests  from  other 
places  were  received,  asking  for  instructions  and  assistance,  local 
organizations  showing  a  perfect  readiness  to  take  it  up  and  follow  it 
through.  I  wish  to  take  this  occasion  to  express  to  the  United  States 
Public  Health  Service  our  appreciation  for  this  cooperation  and  if  I 
may  refer  to  rural  sanitation  a  subject  of  yesterday's  discussion, 
I  wish  also  to  state  that  we  are  very  appreciative  for  the  work  of 
that  nature  done  by  the  service  in  our  State.  The  work  originally 
was  confined  to  one  county  in  the  lead  and  zinc  mining  dis- 
trict. The  results  obtained  therein  were  so  marked  that  adjoin- 
ing counties  have  requested  the  same  assistance,  and  upon  the  results 
obtained,  we  are  able  to  base  our  claims  to  the  coining  legislature 
for  the  much-needed  support  for  public  health  protection  in  Missouri. 
Dr.  C.  P.  Knight  of  the  United  States  Public  Health  Service,  for 
your  information,  will  take  up  more  in  detail  the  child  hygiene 
program  being  followed  in  Missouri. 

Dr.  HuBTY.  I  thought  it  might  be  well  for  me  to  mention  here  the 
difficulties  we  have  met  in  Indiana  in  our  efforts  to  secure  a  com- 
pulsory medical  inspection  law.  The  greatest  opposition  has  come 
from  the  chiropractors,  patent  medicine  men,  and  the  Christian 
Scientists.  They  are  strongly  organized  against  the  proposition. 
iTie  chiropractors  are  against  everything  that  the  regular  medical 
profession  is  for,  and  the  Christian  Scientists  are  against  everything 
that  has  the  word  "medical"  in  it,  and  so  we  get  ahead  of  them  to  a 
slight  degree  by  calling  the  bill ''  Health  supervision  bill "  instead  of 
"Medical."  The  word  "medical"  makes  them  a  little  wild,  like  the 
red  rag  to  the  bull.  The  health  supervision  bill,  we  will  call  it.  We 
have  failed  in  three  legislatures  to  get  a  compulsory  bill.  We  now 
have  an  optional  law  permitting  any  school  district  to  establish 
medical  inspection,  but  very  few  do  it,  even  after  we  call  attention 
to  the  very  great  importance  of  the  matter.     One  little  experience 
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with  trachoma  will  illustrate  this  point:  In  one  county  we  found 
in  the  rural  schools  inspected,  90  cases  of  trachoma — all  rural;  we 
sent  kind  letters  to  the  guardians  and  parents  in  regard  to  it,  urging 
diem  to  look  after  the  eyes  of  the  children  whom  we  found  infected. 
This  letter  was  followed  up  to  find  out  how  many  parents  had 
attended  to  their  children's  eyes.  We  found  that  100  per  cent  of 
them  had  failed.  They  didn't  do  it,  could  not  do  it,  woiddn't  do  it. 
I  thought  I  would  investigate  and  find  out  why.  I  went  with  the 
county  health  officer  visiting  the  homes  where  we  knew  they  had 
trachoma.  We  knocked  at  the  first  door,  introduced  ourselves,  told 
the  good  fanner's  wife  who  we  were.  She  listened  to  us  in  a  stupid 
way,  and  when  we  got  through  our  story  we  said,  ''Now,  why  didn't 
you  attend  to  Mary's  eyes  ? "  She  replied, ''  You  doctors  have  some 
kind  of  a  game — ^you  want  to  get  our  money  away  from  us  I"  That 
was  the  answer — that  was  the  ''why." 

In  another  place  a  woman  in  a  nasal  tone  (many  people  in  Indiana 
use  their  noses  to  talk  through  and  sing  through,  and  that  ought  to 
be  broken  up)  said,  "Oh,  well,  I  had  them  sore  eyes  when  I  was  little; 
I  outgrowed  them;  guess  she  will,  too."  We  have  tried  hard  in  the 
kindest  manner  possible  to  get  their  confidence,  but  they  have 
notions  in  their  heads  that  have  heexk  put  there  by  the  odd  ciilts, 
such  as  osteopaths,  chiropractois,  Christian  Scientists,  and  other 
mental  nondescripts,  that  the  doctors  are  after  their  moneys  and  even 
when  I  told  some  of  these  people  that  we  had  provided  at  the  county 
seat  a  doctor  who  would  do  tiieir  work  for  nothing,  provided  they 
would  simply  say  they  could  not  afford  to  pay  for  it,  and  insisted  the 
doctors  were  not  aifter  their  money,  the  reply  would  be,  "Well, 
they  want  to  get  it  somehow."  So  this  notion  is  the  great  difificulty 
we  have  to  overcome,  and  I  believe  in  the  end  we  will  find  that  it 
will  be  necessary  to  force  public  health  into  the  home  by  law,  just 
as  we  now  force  education.  The  people  would  not  educate  until 
compiled  to.  Only  a  certain  number — about  10  per  cent — that  can 
think  of  mankind  would  do  it.  The  20  per  cent  that  can  think  what 
others  think  would  also  educate  their  children  without  compulsion, 
but  the  70  per  cent  that  can't  think  at  all  wouldn't  do  anything,  and 
they  were  compelled  to  educate.  So  I  believe  eventually  we  will  not 
only  have  compulsory  education  and  compulsory  military  service 
(when  we  went  to  war  we  had  to  draft  an  Army,  as  you  know,  a 
Y<4untary  system  would  not  do),  but  we  will  have  to  resort  to  com* 
pulsory  health  supervision  and  make  people  look  after  their  children 
under  penalty.  I  want  to  speak  again  about  business  men  in  this 
connection.  Where  you  seek  to  secure  the  aid  and  help  of  the  busi* 
neas  man  don't  f<»get  that  he  is  a  power — ^he  is  a  force;  secure  his 
help  in  this  good  work.     Indeed,  the  business  man  is  in  the  saddle; 
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he  18  ranning  things;  if  you  can  get  him  mtensted  thmgi  wiU  happen, 
for  the  bosnesB  men  bring  things  about.  Theyhaye  a  trick  by  which 
they  do  make  things  happen.  Wdl,  don't  forget  now,  if  yon  appeal 
to  the  business  men  you  will  get  good  action  out  of  them  if  you 
appeal  in  the  ri^t  way.  Appeal  first  to  their  sordid  quahtiee — 
their  avarice  and  greed — but  not  too  stronj^;  don't  do  any  mis- 
representing. 

The  intxnotion  of  health  is  a  matter  of  economy.  Our  supreme 
court  decided  that  a  child  9  years  old  killed  by  the  Big  Four  Rail* 
road  was  wcnrth  $10,000.  life  is  money,  according  to  the  courts, 
and  the  practical  business  men  know  this.  Let  us  save  our  children, 
not  only  from  the  railroads  but  also  from  other  causes.  Let  us  get 
the  money  idea  before  them,  but  don't  forget  also  to  appeal  to  their 
sentimentol  and  emotional  nature,  and  you  will  get  farther  than  by 
appealing  only  to  their  avarice.  Arouse  the  emotional — ^arouse  the 
sentimental  in  them  by  drawing  a  picture  of  how  much  happier  the 
children  are  who  have  their  defects  rcanored  and  their  healUi  given 
back.  You  will  succeed  better.  Don't  count  out  the  onotional 
and  sentimental  nature  of  man  in  pubUc  health  work. 

Dr.  Bancboft.  I  hesitate  to  differ  from  Dr.  Hurty,  he  being  one 
of  the  senior  members  of  this  conference,  but  I  feel  that  we  have  had 
experience  in  California  that  would  make  us  radically  differ  from  the 
doctor  when  he  says  that  compulsion  is  the  way  to  get  this  thing 
over.  I  feel  that  the  minute  compulsion  is  mentioned  (except  so  far 
as  we  compel  one  person  to  make  his  child  safe  for  the  othns)  we 
retard  things  rather  than  make  them  progress. 

Dr.  HuBTT.  Compulsory  education  has  produced  no  such  results. 

Dr.  Bakcboft.  No;  but  I  believe  that  compulsory  remedying  of 
defects  in  our  children  strikes  in  most  Americans  a  feeling  of  inde- 
pendent action  rather  than  education.  I  feel  in  California  at  least  we 
have  had  this  fight  for  about  12  or  15  years,  and  we  have  found  that 
it  is  much  better  to  say  to  a  person,  '  'We  will  examine  your  child 
unless  you  object";  on  the  other  hand,  in  case  of  epidemics  or  of 
infectious  diseases,  we  say,  '  *  Your  child  must  be  examined  or  must 
remain  at  home."  We  have  found  the  great  argument  these  people 
have  is  the  fact  that  compuUian  is  desired,  and  if  we  had  compulsi<m 
actually  in  effect,  I  feel  sure  we  would  not  have  the  success  which  we 
have  in  school  inspection,  and  we  are  somewhat  advanced  in  school 
inspection.  I  am  not  familiar  with  the  exact  number  of  cities,  but 
practically  every  city  of  any  size  has  medical  school  inspection.  It 
seems  to  me  that  one  of  the  great  things  we  need  in  order  to  educate 
the  people  to  the  value  of  these  things  is  some  definite  results.  For 
a  number  of  years  I  have  tried  to  get  the  nurses  and  doctors  engaged 
in  school  inspection  to  give  us  some  definite  results.    We  have  many 
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statements  like  these;  we  have  examined  10,000  children;  and  have 
found  10,000  adenoids;  we  have  remoTed  5|000  of  them^  We  admit 
this  is  of  great  beneiiti  but  we  need  some  definite  statement  of  results 
like  this:  ''This  child  has  been  remedied  of  this  condition  and  his 
weight  has  been  increased,  or  his  scholarship  has  incroased  and  is 
normal."  I  would  suggest  to  Col.  Clark  that  some  sort  ot  diriaion 
in  the  Bureau  of  Public  Health  in  Washington  be  established — ^not  a 
separate  division,  but  some  reception  bureau  where  every  person 
engaged  in  child  hygiene  throughout  the  country  could  record  a 
definite  result  on  a  definite  child  or  definite  group  of  children.  Some 
results  of  that  sort  have  been  obtained  in  CaUf omia,  and  I  feel  ^Pi 
need  every  argument  not  as  to  the  number  of  ezaminaticms  made, 
but  as  to  the  absolute  results  obtained. 

Suig.  Oen.  CuMMiNa.  I  am  sure  we  would  like  to  hear  from  our 
coUeague  in  Canada. 

Dr.  Sktmoub.  Inspection  of  schools  is  done  in  different  ways  in 
Canada.  For  a  number  of  years  mediccd  inspection  of  the  schools  in 
the  city  of  Toronto  was  done  under  the  direction  of  the  school  board 
of  the  city.  The  question  as  to  whether  school  inspection  should  be 
under  the  management  of  the  school  board  or  health  department  of 
the  city  was  voted  upon  by  the  ratepayers,  and  the  vote  was  very 
largely  in  favc»r  of  phicing  the  medical  inspection  of  schools  under  the 
charge  of  the  city  health  department.  The  change  for  the  better  has 
been  very  marked.  The  work  is  now  carried  cm  under  the  direction 
of  physicians  of  the  health  department,  assisted  by  public  health 
nurses  of  the  same  department. 

In  the  Province  of  Manitoba  districts  are  formed,  and  the  inspeo- 
tiou  of  schools  is  under  the  control  of  the  provincial  board  of  health, 
with  a  resident  public  health  nurse  in  each  district.  The  nurse  visits 
the  schools  under  medical  supervision  in  her  district,  as  well  as  per- 
forms the  duties  of  a  district  public  health  nurse.  Two-thirds  of  her 
salary  is  paid  by  the  municipality  in  which  she  resides  and  the  other 
third  by  the  F^vincial  Government.  The  nurse's  work  is  closely 
sapervised  by  a  lady  superintendent  of  nurses,  and  all  the  work  done 
under  medical  direction.  This  plan  is  giving  most  excellent  results, 
as  was  shown  by  the  report  of  Dr.  Gordon  Bell,  chairman  of  the 
Manitoba  provincial  board  of  health,  at  the  recent  meeting  of  the 
Dominion  council  of  health.  This  method  appears  to  be  giving  much 
better  results  than  is  the  case  where  the  medical  inspection  of  schools 
is  done  under  the  direction  of  the  department  of  education. 

I  think  that  inspection  of  schools  is  a  matter  of  so  gi«at  importance 
that  the  questi<m  should  be  carefully  considered  by  health  authorities, 
and  what  may  be  recognized  as  the  best  method  be  given  approval. 
School  inspection  should  be  standardized  instead  of  having  localities 
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trying  all  sorts  of  experimental  methods,  such  as  having  nurses 
examining  school  children  without  medical  supervision. 

As  you  are  aware,  we  have  had  in  Canada  l^islation  enacted  pro- 
viding for  a  Federal  department.  As  you  may  be  aware,  two  years 
ago  we  had  in  Canada  legislation  enacted  providing  for  the  creation 
of  a  Dominion  department  of  health.  There  is  in  connection  there- 
with the  so-called  Dominion  coimcil  of  health,  which  consists  of  the 
deputy  minister  of  the  department  of  health,  as  chairman,  a  lady 
representing  child-welfare  work,  a  lady  representing  the  women  <rf 
Canada,  a  labor  representative,  a  representative  of  scientific  medical 
riBsearch  wesric,  aond  the  chief  medical  officer  of  each  of  the  Provinces. 
This  council  has  so  far  met  twice  a  year  and  the  result  of  its  woric 
is  already  apparent  in  the  unification  of  provincial  health  laws, 
Dominion  collaboration  of  vital  statistics,  and  other  matters. 

The  scarcity  of  medical  and  nursing  help  created  as  one  of  the 
results  of  the  war,  necessitated  the  establishing  of  so-called  health 
centers*  With  the  Union  Municipal  Hospital  we  a:re  trying  to  have 
the  required  number  of  physicians  and  nurses,  district  nurses  to 
reside  in  the  nurses  home  with  which  each  hospital  is  provided,  and 
from  this  center  they  help  to  provide  nursing  help  for  the  district. 

At  these  small  hospitals,  which  are  intended  primarily  for  emer- 
gency and  maternity  cases,  we  have  established  a  short  course  of 
training  for  nurses  in  hopes  of  meeting  to  some  extent  the  shortage 
which  exists  in  rural  districts.  The  course  consists  of  12  months 
spent  in  the  hospital,  and  three  months  at  the  provincial  sanitorium 
for  tuberculosis.  After  which,  if  their  work  has  been  of  a  satisfactory 
nature,  and  the  examination  is  passed,  a  certificate  entitling  them  to 
registration  is  given.  It  is  our  aim  to  recruit  as  far  as  possible  for 
this  work  yoimg  women  from  the  immediate  entourage  of  the  hospital, 
in  hopes  that  when  their  course  is  completed  they  will  retmn  to  their 
former  homes  and  help  to  supply  the  nursing  requirements  of  the 
district. 

The  shortage  of  medical  help  in  some  of  the  districts  of  Saskatch- 
ewan is  very  acute.  In  one  particular  locality,  which  is  said  to 
have  a  population  of  about  2,000  within  a  radius  of  25  miles,  it  has 
not  been  foimd  possible  to  obtain  a  medical  man  to  locate  there, 
notwithstanding  the  offer  of  a  bonus  of  $126  per  month  for  a  year, 
besides  other  inducements.  The  Red  Cross  is  also  prepared  to  help 
by  the  establishm^it  of  an  outpost  in  that  district. 

I  mention  this  at  this  particular  time  because  we  would  like  to 
have  some  more  of  the  good  men  to  go  there  from  this  side  of  the 
line.  We  have  a  number  of  men  practicing  in  the  Province  of  Sas- 
katchewan who  are  graduates  of  Northwestern  University  and  other 
imiversities,  certainly  doing  good  woric  and  we  would  like  to  get  some 
more. 
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The  Surgeon  Gbnxral.  I  am  almost  sorry  that  X  asked  Dr« 
Seymour  to  talk;  I  am  afraid  some  of  our  doctors  will  be  going  up  to 
Canada  with  all  these  inducements. 

Dr.  Habpkb.  I  want  to  say,  Mr.  Chairman,  that  while  I  do  not 
want  to  differ  with  Dr.  Hurty  I  must  confess  I  can  not  agree  with 
him  on  the  compulsory  side  of  school  inspection.  We  tried  to  get  a 
compulsory  law  on  several  occasions  and  aroused  a  large  opposition. 
In  1911  we  lost  such  a  bUl  in  the  legislature  by  a  tie  vote,  and  the 
opposition  was  of  such  large  proportion  that  we  deemed  it  unwise 
to  reintroduce  the  bill  in  successive  legislatures.  We  have  not, 
therefore,  a  great  deal  of  opposition  to  school  inspection  at  the 
present  time.  There  was  originated  in  Wisconsin,  by  one  of  our 
lady  physicians,  in  conjunction  with  the  Children's  Bureau  at  Wash- 
ington, a  program  for  weighing  and  measuring  of  school  children. 
I  was  in  the  dark  on  that.  It  seemed  to  me  like  a  great  big  momen* 
tous  problem  with  results  that  were  to  be  questioned.  I  remember 
at  the  first  meeting  I  asked  a  good  many  questions  and  expressed 
myself  as  opposed  to  the  program.  I  want  to  say  that  I  have  changed 
my  mind.  Nearly  every  child  of  school  age  in  Wisconsin,  especially 
in  the  lower  grades,  has  been  weighed  and  measured.  While  you 
may  not  get  anything  immediately  from  such  procedure,  yet  the 
report  goes  home  that  the  child  is  underweight  and  the  parents 
wonder  why.  This  catises  them  to  make  inquiry  of  the  family 
physician,  and  the  family  ph3^ician  examines  them  and  frequently 
discovers  adenoids,  affected  tonsils,  malnutrition  of  a  certain  type, 
or  ailments  which  have  not  been  given  proper  attention.  Almost 
invariably  when  the  physician  examines  the  individual  child  and 
offers  remedies  for  improvement,  the  parents  will  accept  his  advice. 
There  is  more  competition  in  our  State  at  the  present  time  between 
the  school  children  to  get  up  to  what  is  known  as  the  proper  standard 
of  weight  than  in  any  other  line. 

If  nothing  more  than  the  weighing  and  measuring  of  children  is 
done  in  the  school,  it  is  a  big  thing  to  get  into  apphcation  the  remedial 
measiu*es  of  correcting  deformities  when  found.  When  it  comes  to 
adenoids  and  tonsils,  I  am  almost  afraid  that  there  won't  be  a  child 
in  the  State  having  their  original  adenoids  and  tonsils  left.  There 
is  nothing  compulsory  about  this.  It  is  simply  that  there  is  an 
element  or  an  underctirrent  going  on,  on  the  part  of  the  parent,  that 
they  want  these  children  brought  up  to  the  average  standard.  We 
found  also  that  the  opposition  to  physical  examination  of  school 
children  originates,  as  Dr.  Hurty  has  stated,  more  from  the  chiro- 
practors than  from  anyone  else.  Christian  Science  people  are  now 
very  reasonable  on  that  question,  and  if  you  have  the  right  persons 
to  manage  the  program,  Christian  Scientists  are  not  going  to  object. 
We  don't  compel  the  school  child  to  be  examined  for  physical  defects. 
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It  18  left  optional  with  the  parents,  and  as  a  result  many  schools  hare 
100  per  cent  examination,  sometimes  00  per  cent,  sometimes  not 
more  than  95  per  cent.  We  instruct  the  examining  officials  to 
notify  the. teacher  when  the  examination  is  to  be  made  and  the 
teacher  in  return  is  to  notify  the  parents,  inviting  them  to  be  present 
for  such  examination  or,  if  they  will  give  a  written  notice  that  they 
do  not  want  their  child  examined,  then  such  child  is  exempt  from 
an  examination.  We  occasicmally  have  hall  a  dozen  notes  come  in, 
^I  do  not  want  my  child  examined,"  and  the  text  of  the  note  is 
complied  with.  All  of  the  other  children,  however,  will  be  ex- 
amined and  the  five  or  six  will  go  on  without  an  examination.  Thb 
small  number  will  soon  feel  lonesome  and  in  a  short  time  will  have 
nothing  to  talk  about.  This  will  prompt  them  to  go  to  their  parents 
and  ask,  ''Why  can't  we  be  examined)  Charlie  was  examined* 
He  had  enlarged  tonsils  and  now  they  have  been  removed."  The 
next  time  the  examiner  comes  around  these  children  who  were  ex- 
empt at  the  first  examination  will  say,  ''Why  can't  we  be  examined 
toot"  and  practically  every  time,  these  children  will  receive  an 
examination  on  the  second  visit  of  the  examiner.  They  want  to 
get  in  under  cover  after  all. 

They  had  their  own  way  originally  and  they  feel  they  can  have  it 
again,  if  they  so  desire.  At  the  same  time  they  feel  they  are  losing 
something  if  they  do  not  comply  with  the  usual  program.  We  have 
discovered  something  further.  The  nurse  who  goes  into  the  school 
can  handle  the  people  much  better  than  the  average  medical  man,  so 
far  as  the  actual  examinations  are  concerned.  In  other  words,  the 
nurse  gets  the  cooperation  of  the  community,  and  whether  they  can 
be  as  efficient  or  not,  remains  to  be  seen.  On  communicable  dia* 
eases,  however,  as  Dr.  Bancroft,  of  California,  had  stated,  if  she 
suspects  a  child  in  the  school  has  a  communicable  disease,  that  child 
must  submit  to  an  examination  or  be  sent  home  and  must  stay 
there  until  he  can  come  back  with  a  certificate  from  the  family 
physician,  saying  that  there  is  no  communicable  disease  present. 
As  things  are  going  now,  I  am  most  hopeful  that  we  won't  need,  in 
our  State,  compulsory  examination  of  school  children.  I  believe  if 
we  have  the  proper  people  making  the  examinations,  that  outside 
of  the  offspring  of  the  chiropractor,  we  are  going  to  have  very  little 
opposition  from  any  source,  and  if  we  get  99  per  cent  peacefully,  it 
is  better  than  to  tiy  to  get  100  per  cent  with  a  whole  lot  of  opposi- 
tion, because  in  the  end,  we  get  much  more  cooperation.  We  have 
more  work  than  we  can  do  now  with  the  children  and  people  who 
are  willing  to  come  under  the  public  health  provisions.  Why  not 
give  this  class  of  people  the  advantage  of  public  health  activities, 
and  not  materially  concern  ourselves  with  a  few  malcontents,  who 
do  not  appreciate  the  advantages  of  such  examinations  t    I  would 
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fike  to  say  to  the  Public  Health  Service  that  the  weighing  and  meas- 
uring proposition  is  worth  a  try-out  in  any  locality  as  it  creates  a 
oompetition  in  having  better  health  conditions  that  you  can't  start 
any  other  way. 

The  SuBOBOK  General.  Any  further  discussion  t 

Dr.  DnxoN.  I  just  wanted  to  make  a  suggestion  to  Dr.  Hurty 
in  r^ard  to  securing  legislation  for  the  physical  inspection  of  school 
children.  So  long  as  the  medical  profession  of  Nebraska  fathered 
anch  a  measure  so  long  was  it  defeated.  In  1919  the  medical  pro- 
fession from  the  background  guided  and  directed  a  measure  of  that 
kind,  introduced  in  the  legislature  by  a  member  from  a  rural  com- 
numity,  fathered  by  the  Federation  of  Women's  dubs  of  that  State 
and  the  State  Teadiers'  Association ,  and  that  measure  was  passed 
ahnost  without  opposition;  guided  and  directed,  if  you  please,  from 
the  background  by  the  medical  profession,  placing  the  supervision 
of  it  under  the  State  department  of  health,  and  while  it  has  been 
I  in  operation  only  this  year  we  are  getting  some  splendid  results 
from  it. 

Dr.  Olin.  Michigan  is  having  a  rather  pecuUar  experience  along 
this  line  at  the  present  time.  We  have  no  compulsory  law  and  we 
don't  want  any.  About  three  months  ago  I  notified  the  women's 
clubs  throughout  the  State  that  the  Michigan  department  of  health 
would  send  out  a  corps  of  medical  men  and  nurses  to  make  school 
inspections  in  the  rural  districts.  The  only  stipulation  was  that  this 
service  must  be  requested  by  the  community.  We  have  now  received 
so  many  applications  that  I  believe  our  force  will  be  busy  for  the 
next  year  with  these  schools  on  the  waiting  list.  We  are  taking  one 
county  at  a  time.  We  give  the  parents  a  chance  to  request  that 
their  children  be  not  examined,  and  then  we  carefully  avoid  having 
anything  to  do  with  these  children.  We  term  these  people  "con* 
scientious  objectors."  The  last  session  of  the  legislature  passed  omr 
reorganization  bill,  and  we  are  now  engaged  in  reorganizing  our 
entire  department.  One  of  the  clauses  of  the  bill  gave  the  Michigan 
d^artment  of  health  the  power  to  close  all  public  or  nonessential 
meeting  places.  '^Conscientious  objectors"  immediately  raised  a 
storm  of  protest. 

'^Tou  recognize  that  there  are  certain  classes  in  your  community 
that  should  be  controlled  ?"  I  asked  of  them. 

"Yes/'  they  agreed;  "but  our  churches  all  have  theater  seats,  or 
are  separated,  and  we  attend  to  the  ventilation.  We  don't  believe 
in  disease  or  anything  that  harm  can  come  from;  but  even  so,  we 
provide  for  all  that." 

"  How  do  you  want  to  arrange  this  thing  so  that  the  other  people 
can  be  taken  care  of  ? "  I  questioned. 
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They  replied  that  they  would  like  to  have  the  law  affect  all  places 
except  churches.  To  this  I  agreed;  providing  we  were  to  decide  upon 
the  number  of  people  allowed  in  the  church  at  any  one  time.  This 
clause  was  written  in  the  law.  So  the  Michigan  department  of 
health  controls  all  gatherings  of  any  kind,  with  the  exception  of 
church  services,  and  we  can  restrict  the  church  service  attendance. 
The  ''conscientious  objectors''  were  gaining  their  point  and  we  were 
gaining  ours.  Consequently,  there  was  no  objection  to  the  bill. 
They  did  not  consider  that  we  might  cut  down  the  attendance  to  the 
preacher  and  janitor.  With  regard  to  school  inspections,  no  fault  is 
found,  because  we  do  not  molest  the  children  of  the  ''conscientious 
objectors.''  We  don't  care  what  their  religious  belief  is  or  how  they 
treat  themselves,  providing  they  do  not  endanger  their  neighbors. 
I  want  them  to  thoroughly  understand  that  I  am  not  going  to  molest 
them  so  long  as  they  do  not  put  their  neighbors'  health  in  jeopardy. 
I  think  that  the  last  session  of  the  legislature  was  the  only  session  at 
which  members  were  not  flooded  with  telegrams  and  letters  protest- 
ing certaui  laws.  After  this  first  experience  with  the  "conscientious 
objectors,"  I  called  a  meeting  and  told  their  leader  that  we  had  their 
Tnftilifig  list;  that  we  knew  who  their  members  were;  and  that  we 
intended  to  let  every  legislator  receiving  protesting  telegrams  know 
whether  they  came  from  members  of  this  society.  Of  course  that 
would  take  away  a  lot  of  their  influence. 

'  •  I  do  not  want  to  fight,"  I  declared,  "  and  I  am  not  going  to  molest 
you.  But  here  is  the  legislation  to  put  through  this  session;  what 
are  your  objections  to  it?" 

In  the  end,  when  they  simmered  it  all  down,  they  could  not  object 
to  much — some  inconsequential  clause;  one  or  two  little  changes 
were  made  to  suit  them.  We  had  no  trouble.  No;  I  don't  want 
compulsory  school  inspection,  because  the  word  "compulsory"  starts 
a  fight  right  away.  The  better  way  is  to  lead  the  objectors  up  to 
the  legislation  and  put  it  across  before  they  know  what  has  happened. 
I  think  we  can  go  further  without  the  compulsory  clause. 

Dr.  DeVilbiss.  It  is  very  gratifying  to  me  to  see  the  interest  taken 
in  child  hygiene  at  this  meeting  and  to  watch  year  by  year  the  public- 
health  profession's  growing  recognition  of  its  importance.  If  Dr. 
McLaughlin  were  not  here,  I  would  say  that  I  consider  child  hygiene 
the  most  important  of  all  pubUc-health  work,  and  the  keenest  entering 
wedge  we  have  for  the  entire  public-health  program. 

Perhaps  the  simplest  way  of  bringing  before  you  the  scope  of  child- 
hygiene  activities  is  to  give  a  short  outline  of  what  we  are  doing  in  one 
State  which  is  just  beginning  a  child-hygiene  program — ^this  program 
begins  at  the  child  and  will  work  forward  through  the  preschool  and 
the  school-age  periods,  work  out  methods  for  protecting  the  health  of 
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children  in  industry  and  for  the  social  pathological  group — the  crip* 
pLed,  the  defective,  and  the  dependent.  At  the  same  time  the  pro- 
gram will  work  backward  to  include  stimulation  of  birth  registration, 
the  providing  of  proper  obstetrical  facilities,  and  prenatal  supervision. 
To  reach  the  babies,  and  through  them  the  rest  of  the  family,  we  are 
establishing  baby  health  centers.  We  are  using  this  term  to  designate 
what  is  in  effect  a  Baby  Day  conducted  at  r^ular  intervals  through 
the  summer  or  the  entire  year,  as  the  case  may  be.  Many  commu- 
nities know  what  a  Baby  Day  is,  and  those  who  have  conducted  them 
feel  the  need  of  a  continued  period  of  regular  supervision  of  the  babies. 
So  it  is  easy  to  ask  the  community  to  provide  facilities  for  examming 
babies  at  regular  intervals  by  the  establishing  of  a  baby  health  center. 

In  the  State  of  Georgia,  the  State  Pediatric  Society  cooperates  mth 
the  division  of  child  hygiene  of  the  State  board  of  health  by  the  mem- 
bers giving  their  services  to  examine  babies  in  the  baby  health  centers 
and  to  outline  treatment.  In  rural  districts  this  may  serve  two  pur- 
poses at  once — the  babies  are  given  an  examination  by  a  specialist, 
and  the  local  doctors  may  have  the  benefit  of  the  clinic. 

This  fall  we  will  go  into  the  sdiools  with  an  extensive  height  and 
weight  taking  and  follow-up  campaign.  When  the  physician  goes 
into  the  schoolroom  as  medical  inspector,  ordinarily,  and  tells  the 
mother  that  her  child  has  infected  tonsils  she  may  believe  him  and 
she  may  not.  To  persuade  her  to  act  on  his  advice  is  a  very  un- 
certain and  sometimes  difficult  matter.  But  the  minute  her  child  is 
put  on  the  scales  and  found  underweight,  she  is  told  something  in 
language  that  she  can  understand,  and  she  wants  to  know  how  she 
can  remedy  it.  The  correction  of  the  physical  condition  is  now  on 
the  other  foot.  It  is  now  not  something  which  the  doctor  or  the 
teacher  wants  done,  but  it  is  sometlung  which  the  mother  and 
Johnnie  himself  feels  keenly  about.  It  has  been  found  that  if  the 
child  is  promised  that  he  is  likely  to  gain  the  coveted  number  of 
pounds  so  that  he  can  rank  100  per  cent  in  weight  with  the  rest  of 
the  class,  the  average  child  will  eat  oatmeal,  go  to  bed  early  nights ; 
in  fact  he  will  do  almost  anything  he  is  told  to  do.  Ydien  he  fails  to 
gain  in  weight  or  to  come  up  to  the  normal,  he  will  voluntarily  consult 
a  doctor  and  he  will  eat  on  the  advice  given. 

In  connection  with  the  height  and  weight  taking  campaigns  do  not 
overlook  the  assistance  which  the  home  demonstration  agents  can 
give  you.  Following  the  height  and  weight  taking,  the  next  big 
health  problem  is  the  nutrition  of  school  children  and  babies,  and  the 
establishment  of  nutrition  clinics  in  connection  with  the  schools  and 
the  baby  health  centers.  In  small  towns  and  rural-school  districts 
we  do  not  have  school  nurses  for  home  visits,  so  we  bring  the  mothers 
with  their  children  to  the  schoolhouse  to  meet  the  home  demonstra- 
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tion  agent  for  personal  advice  in  feeding.  Very  often  the  local  physi- 
cians assist  by  inspecting  for  the  principal  defects  associated  with 
malnutrition — bad  teeth,  enlarged  or  diseased  tonsils,  faulty  posture, 
soft  muscles,  and  pale  color.  When  giving  feeding  instructions,  the 
home  demonstration  agent  emphasizes  the  importance  of  having 
physical  defects  remedied.  In  other  words,  she  assists  in  putting 
physical  inspection  of  school  children  on  a  sound  basis  and  in  getting 
physical  defects  corrected. 

With  the  nutrition  clinics  well  established  it  is  a  simple  matter  to 
add  a  school  dentist,  to  oi^ganize  adenoid  and  tonsil  clinics  and,  in 
time,  to  add  one  medical  service  after  another.  Beginning  with  the 
simple  baby  health  center  and  working  along  the  lines  of  least  re- 
sistance, with  the  parents  and  the  community  cooi>erating  every  step 
of  the  way,  it  is  possible  in  most  communities  in  the  course  of  four 
or  five  years  to  have  established  a  complete  health  center  in  chaxge 
of  a  full-time  trained  health  officer. 

Dr.  DowLiNG.  May  I  suggest  that,  because  of  the  length  of  the 
program.  Dr.  Clark  be  asked  to  dose  the  discussion  ? 

Dr.  McCoRMACK.  Before  closing  our  schedule,  I  think  it  is  unneces- 
sary to  emphasize  anything  that  Dr.  Db  Vxlbiss  has  said,  but  there 
is  no  question  that,  with  a  pair  of  scales  in  a  schoolroom,  you  can 
take  the  scales  off  parents'  eyes  quicker  than  with  anything  else  in 
the  world. 

Dr.  West.  Dr.  Knight  is  in  charge  of  the  demonstration  in  Mis- 
souri, which,  according  to  my  understanding,  is  one  of  the  biggest 
things  of  its  sort  the  State  has  ever  put  on,  and  I  do  not  believe 
this  discussion  ought  to  be  closed  until  Dr.  Knight  has  a  few  minutes 
to  say  something  about  his  work. 

Dr.  Knight.  On  entering  Missouri,  the  Public  Health  Service 
proposed  to  carry  on  field  investigations  and  demonstrations  in 
child  hygiene,  of  which  Dr.  Clark  spoke  yesterday. 

It  proposed  to  oi^anize  for  the  State  a  division  of  child  hygieae. 
It  proposed  to  assist  local  communities  to  cany  on  this  work  and 
to  stimulate  them  with  the  realization  that  health  supervision  ol 
their  children  is  a  community  problem. 

In  organizing  this  division  of  child  hygiene,  an  attempt  has  been 
made  to  coordinate  the  existing  unofficial  oiganizations  working,  or 
contemplating  work  in  child  hygiene.  It  was  the  function  of  the 
Missouri  Tuberculosis  Association  to  donate  funds  for  publicity^  and 
to  detail  personnel  for  field  oi^anization.  The  Bed  Cross  agreed  to 
take  care  of  the  public  health  nursing  service  relative  to  child  welfare. 
Benefit  from  the  University  of  Missouri  was  obtained  in  detailing 
in  14  counties  their  home  demonstration  agents  who  conducted  the 
nutrition  clinics  in  the  schools.    The  Woman's  Christian  Temperance 
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Union,  looking  forward  to  newer  activities,  agreed  to  furnish  expec- 
tant mothers  with  maternity  outfits  and  comfort  kits  to  all  who 
needed  them. 

The  projects  have  been  the  stimulation  of  birth  registration;  the 
carrying  on  of  an  intensive  school  survey;  inauguration  and  estab- 
lishment of  health  centers;  State-wide  publicity,  including  distribu- 
tion of  literature  and  delivering  of  lectures  throughout  the  State. 

It  is  a  little  early  to  try  to  give  results,  but  if  you  will  permit  me,  I 
ahaU  read  a  slight  resimi^. 

Dr.  Knight  read  the  following  paper: 

To  date,  25  towns  have  had  a  school  survey  consisting  of  height 
and  weight  taking,  physical  examinations  with  their  attendant  follow- 
up  work  to  obtain  the  correction  of  physical  defects ;  and  nutrition 
clinics.  Approximately  35,000  children  have  been  examined.  In  11 
towns  health  centers  have  been  established  and  equipped  and  funds 
appropriated  for  a  permanent  community  nurse*  Four  counties 
were  selected  as  demonstration  centers,  the  staff  acting  primarily  as 
a  full-time  county  health  organization.  Each  unit  consisted  of  a 
woman  physician  trained  in  public  health  work  and  especially  child 
hygiene,  two  or  more  public  health  nurses,  nutrition  specialists, 
trained  school  workers,  and  field  investigators.  In  these  counties  the 
fall  program  has  been  commenced. 

The  nutrition  clinics  have  been  an  especially  interesting  and  helpful 
feature.  Instead  of  class  work,  individual  mother  and  child  clinics 
have  been  tried.  The  mother  of  the  underweight  child  is  invited  to 
the  school.  The  nutrition  worker  sitd  down  with  the  mother  and  the 
child  and  has  a  confidential  talk.  The  object  of  having  the  mother 
and  child  is  that  one  serves  as  a  check  upon  the  other  and  more 
reUable  information  is  obtained.  In  individual  clinics  the  mothers 
will  give  information  and  ask  questions  that  they  would  not  do  in 
the  presence  of  other  mothers.  The  details  of  the  child's  habits  are 
brought  out  and  the  nutrition  worker  gives  written  suggestions  as 
to  how  to  improve  the  child's  physical  condition.  Not  only  are  the 
habits  of  eating,  sleeping^  and  exercise  discussed,  but  also  the  atten- 
tion is  called  to  the  physical  defects,  for  the  nutrition  worker  has  the 
report  of  the  physical  condition  and  can  explain  to  the  mother  the 
necessity  of  having  the  defects  remedied. 

The  physical  examinations  have  demonstrated  to  the  communities 
the  need  of  further  work.  Even  the  leaders  have  been  surprised  at 
the  conditions  found.  In  one  community,  above  the  average  socially, 
48  cases  of  trachoma  were  found  in  a  school  of  350  children,  probably 
brought  in  by  a  few  children. 

Not  enough  time  has  elapsed  to  tabulate  the  information  obtained 
onaState-widebasis,  butin  one  average  town  the  following  informa- 
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tion  was  obtained  by  the  examination  of  2,500  children  from  the 
first  to  the  eighth  grades: 

Peroeot. 

Defective  teeth 40 

Underweight 58 

Enlaiged  tonsilB 40 

Unclean  teeth •. 29 

Defective  vision 23 

Defective  hearing 14 

Reexamination  of  underweights  showed: 

Per  Mat. 

Fatigue  posture 66 

Pale  color  (clinical  evidence) 60 

Defective  teeth 51 

Mouth  breathing 30 

Data  obtained  at  nutrition  clinics: 

Percent. 

Diets  not  approved 94 

Lacking  fruit  and  vegetables 64 

Inadequate  milk 54 

Excessive  sugar 96 

Excessive  meat ! 42 

Coffee  drinking 30 

Irregular  and  inadequate  sleep 75 

One  surprising  fact  brought  out  is  that  poor  nutrition  does  not 
seem  to  depend  upon  economic  conditions  as  the  largest  percentage 
of  underweight  in  several  towns  was  f  oimd  in  schools  in  the  well-to-do 
districts.  This  was  accounted  for  largely  by  late  hours,  unbalanced 
meals,  and  candy  eating  between  meals. 

The  work  is  still  in  a  pioneer  stage,  more  in  the  nature  of  an  experi- 
ment to  determine  the  best  methods.  In  an  address  before  the 
American  Medical  Association  at  New  Orleans  in  April,  Admiral 
W.  C.  Braisted  said  he  had  been  unable  to  find  any  adequate  book 
for  school  children  for  teaching  physiology  and  hygiene.  I  think  he 
should  have  gone  a  step  further  and  said  that  there  has  been  devised 
no  adequate  system  of  teaching  physiology,  hygiene,  and  physical 
education.  I  have  looked  over  some  books  used  in  Missouri  schools 
and  none  of  them  have  been  written  in  a  style  which  would  appeal 
to  the  imagination  of  the  school  child  in  the  teaching  of  this  subject. 

I  have  here  a  rough  draft  which  has  not  yet  had  the  approval  of 
the  service,  but  I  want  to  give  you  this  outline.  It  is  an  outline  of 
daily  lessons  to  be  included  with  the  physical  examination  of  the 
child.  There  is  also  an  outline  for  teaching  the  subjects  for  the  bene- 
fit of  the  teachers.  The  idea  is  to  obtain  the  interest  and  appeal  to 
the  imagination  of  the  pupil.  I  want  to  take  this  matter  up  with 
Dr.  Clark  to  get  his  opinion  of  it.  This  is  for  the  rural  schools  par- 
ticularly and  I  would  like  to  put  this  system  in  effect  this  fall  in 
teaching  the  principles  of  personal  hygiene  and  combine  an  ideal  in 
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this  study  which  will  appeal  to  the  child.  We,  of  course,  contem- 
plate putting  this  sjrstem  in  the  normal  schools  for  the  teachers  this 
summer  to  learn  whether  or  not  this  is  a  practical  method  of  teaching 
hygiene.  We  want  to  place  this  system  in  the  schools  and  take  it 
up  the  first  month  of  school  opening  in  September.  It  will  be  our 
endeavor  to  cover  the  course  as  given.  The  first  month  there  will  be 
weighing  and  measuring  of  each  child  and  finding  the  average  weight; 
discussions  on  undernourishment  and  food  values;  correct  method 
of  sleeping,  eating,  fresh  air,  etc.  The  next  month  there  will  be 
testing  of  vision — ^lessons  on  defective  eyesight.  The  following  month 
there  will  be  the  examination  of  teeth,  with  teaching  of  oral  hygiene 
and  so  on  until  the  study  is  completed. 

Dr.  C.  W.  GoDDABD :  Pardon  me  for  a  few  moments.  I  regret  to  see 
this  subject  pass  without  calling  your  attention  to  work  that  is  being 
inaugurated  by  the  State  board  of  health  of  Texas.  Last  September 
we  organized  four  new  bureaus  in  the  department:  Child  hygiene, 
communicable  diseases,  public  health  education,  and  pubhc  health 
nursing.  The  legislature  very  kindly  gave  us  a  reasonable  appropri- 
ation for  their  maintenance.  We  have  at  present  the  bureau  of  child 
hygiene  fairly  well  developed,  and  I  appreciate  Dr.  Knight's  report  of 
the  constructive  work  in  Missouri.  I  am  also  pleased  to  find  that  our 
work  is  very  much  in  line  with  the  work  being  done  by  Dr.  Knight  in 
Missouri. 

We  have  in  five  counties  a  well-developed  county  department  of 
health,  consisting  of  a  whole-time  health  officer,  a  pubhc-health 
nurse,  sanitary  inspector,  and  stenographer.  In  some  of  the  counties 
we  have  more  than  one  nurse;  in  those  counties  the  department  of 
health  handles  the  work  of  the  child  hygiene  bureau,  and  we  are  estab- 
lishing health  centers,  which  are  controlled  by  committees  composed 
of  representatives  from  various  organizations  already  existing  This 
work  is  pretty  well  developed  in  five  counties,  and  in  part  in  32  other 
counties.  In  these  32  counties  we  have  only  a  county  department  of 
health,  consisting  of  a  part-time  health  officer,  a  public-health  nurse, 
and,  in  a  few  instances,  a  sanitary  inspector.  The  same  program  wiU 
be  carried  out  in  other  counties  as  rapidly  as  possible.  We  are  hoping 
to  extend  the  work  over  the  entire  State.  We  have  in  the  field  four 
representatives  who  will  coordinate  their  work  with  the  State  Univer- 
sity in  the  holding  of  child-welfare  conferences,  and  who  will,  following 
these  conferences,  establish  child  health  centers  and  develop  the  work 
as  outlined.  We  feel  quite  encouraged  with  the  work  we  have  been 
able  to  accomplish  in  the  past  four  or  five  months. 

Dr.  Clabk.  I  referred  yesterday  to  the  questionnaire  sent  to  the 
State  health  officers.  This  has  been  assembled  and  returned  to  all  the 
State  health  officers  with  the  request  that  they  make  such  corrections 


88         TRANSACTIONS  OF  EIGHTEENTH  ANNUAL  CONFERENCE. 

as  are  neceesaxy  to  brmg  it  up  to  date.  Bear  this  in  mind — ^just  one 
word  as  to  my  conception  of  what  is  a  mandatory  school  health  law. 
I  think  that  any  school  inspection  law  should  be  mandatory,  in  that 
it  demands  there  shotdd  be  provided  facilities  for  medical  school  in- 
spection in  cases  of  contagions  diseases,  which  involve  police  powers 
and  can  be  controlled  by  the  State  legislature. 

Surg.  Gen.  Gumming.  It  is  the  general  desire  that  malaria  shall  be 
the  next  subject  taken  wp,  with  discussion  by  Dr.  Fricks,  of  the  service. 

Dr.  McCoRMAOK.  As  a  tribute  of  the  great  love  and  respect  we  have 
for  Dr.  Carter,  I  suggest  that  the  conference  rise. 

(Hie  conference  rose  and  greeted  with  prolonged  applause  Dr. 
Carter.) 

The  SuBGEON  Obnbbal.  We  are  all  glad  to  hear  from  Dr.  Carter. 

Dr.  Cabtbb.  All  I  can  say  is,  we  who  have  done  a  long  work  and 
are  ready  to  stop,  salute  you.  I  have  done  a  long  work,  and  I  am 
very  much  gratified  by  your  expression  of  sympathy  and  commen- 
dation. 

The  Surgeon  Obnebal.  We  all  in  the  service  feel  that  Dr.  Carter 
is  *^  the  father  of  the  service,"  and  practically  made  modem  quaran- 
tine, the  modem  fight  against  disease,  not  only  in  yellow  fever  but 
malaria.  He  led  where  others  followed  and  perhaps  others  got  a 
great  deal  more  credit  than  he. 

MALARIA. 

(Dr.  L.  D.  Fricks  made  the  following  report:) 

I  have  been  directed  to  give  you  a  brief  statement  of  the  progress  of  the  cooperative 
malaria  work  now  being  carried  on  by  the  Public  Health  Service,  the  International 
Health  Board,  and  the  various  State  health  authorities  who  are  interested  in  the 
malaria  problem.  It  will  be  impossible  for  me  to  give  you  the  exact  figures  because 
of  the  fact  that  we  are  still  in  the  midst  of  our  cooperative  campaign,  but  I  will  try  my 
best  to  stick  to  absolute  facts — please  note  this,  Dr.  Hayne — and  I  dare  not  go  far 
astray,  since  there  are  a  number  of  you  here  who  know  the  status  of  this  work,  and  will 
be  able  to  either  verify  or  refuse  to  accept  the  statements  I  make. 

This  program  of  cooperative  malaria  work  was  begun  last  year,  and  was  based  on 
work  which  had  previously  been  conducted  in  Arkansas  and  by  the  Public  Health 
Service  in  extra  cantonment  zones.  I  do  not  believe  that  any  of  us  feel  that  it  will 
be  the  final  solution  of  our  malaria  problem  by  any  means,  but  it  will  give  us  a  breath- 
ing spell  and  accomplish  a  great  deal  at  local  points,  from  which  we  expect  to  be  able 
to  devise  means  and  find  ways  of  extending  the  work  over  the  entire  malaria  secticm 
of  the  country.  Under  this  cooperative  agreement  the  malaria  control  work  was  to 
be  conducted  under  the  direction  of  the  different  State  health  officials  and  the  super* 
vision  of  the  Public  Health  Service,  with  funds  secured  primarily  from  local  sources 
supplemented  where  necessary  by  the  State  health  department  and  the  International 
Health  Board.  In  beginning  a  work  of  this  character  on  a  cooperative  basis,  it  was 
inevitable  that  difficulties  should  be  encountered — perhaps  some  mistakes  were 
made,  but  we  have  certainly  made  considerable  progress. 

One  of  the  principal  difficulties  encountered  has  been  in  keeping  the  sanitary 
engineers  originally  employed  in  making  malaria  surveys  and  preparing  estimates  of 
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cost  for  malaria  control  demonstratioiiB.  Commercial  concenw  were  able  to  offer 
them  very  much  better  x>ay  than  the  Government  could  afford  and  therefore  we  have 
had  many  changes  in  our  personnel  since  the  work  began.  Also  some  difficulty  waa 
enoountOBd  in  arranging  for  the  financing  of  these  malaria  control  demonstrations. 
In  many  places  the  local  authorities  were  able  and  glad  to  furnish  the  entire  amount 
of  funds  required  and  in  these  cases  no  delay  occurred,  but  where  arrangements  had 
to  be  made  for  outside  assistance  some  delay  was  perhaps  inevitable.  These  appear 
to  me  to  have  been  the  two  main  problems  which  we  had  to  meet  in  inaugurating  this 
widespread  cooperative  program  for  malaria  control  in  11  different  States;  and  when 
it  is  considered  that  the  undertaking  is  imusual  in  its  arrangement  and  involves  the 
cooperation  of  different  agencies,  I  think  we  may  well  feel  soipe  pride  in  the  progress 
which  has  been  made  up  to  the  present  time .  I  will  give  you  a  brief  review ,  however, 
ol  the  outline  of  the  work  and  its  progress  up  to  the  present  time  in  each  State,  in  order 
that  you  may  judge  of  its  importance  and  success  for  yourself. 

In  undertaHng  the  cooperative  program  for  malaria  control  one  or  more  sanitary 
engineers  were  assigned  to  duty  with  each  State  health  officer  in  11  of  the  malarious 
States.  It  was  expected  that  the  State  health  officer  would  select  various  towns 
within  his  State  in  which  malaria  surveys  would  be  made  by  the  sanitary  engineers, 
estimatee  of  cost  of  malaria  control  prepared,  local  sentiment  for  the  work  sounded, 
and  where  conditions  were  found  favorable  for  selection,  the  sanitary  engineer  would 
assume  supervision  of  antimalaria  construction  work.  Under  this  arrangement  the 
following  operations  were  conducted: 
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In  Tpft^ir^T^g  selection  of  the  various  localities  in  which  malaria  control  measures 
should  be  conducted,  it  was  suggested  to  the  State  health  authorities  that  they  favor 
those  communities  in  which  mosquito-malaria  control  would  be  feasible  at  a  reasonable 
cost  and  in  which  the  community  sentiment  was  strongly  favorable  to  the  work  and 
thei^ore  would  probably  insist  upon  its  continuance  in  the  future.  I  feel  that  this 
was  a  very  wise  basis  for  selection  although  in  reality  it  is  not  a  question  of  how  much 
it  costs  to  get  rid  of  malaria,  but  rather  of  the  returns  which  the  community  receives 
from  the  money  expended  for  this  purpose.  That  is,  if  the  per  capita  cost  for  malaria 
18  great  the  community  can  well  afford  to  spend  a  much  larger  amount  for  its  control 
than  if  the  malaria  cost  is  small.  The  per  capita  cost  as  estimated  for  malaria  control 
in  the  above  communities  is  slightly  over  $1.  Effort  was  made  to  secure  uniformity 
in  cost  for  different  towns  selected  in  order  that  more  just  comparisons  might  be  made 
in  results  accomplished  for  small  expenditures. 

This  I  believe  is  a  fairly  comprehensive  outline  of  the  cooperative  program  for 
malaria  control  which  is  now  under  way.  We  have  attempted  in  every  way  to  carry 
oat  the  program  in  the  spirit  in  which  the  different  cooperating  health  agencies  entered 
into  it,  thus  giving  all  possible  assistance  to  the  State  health  authorities  in  carrying 
out  this  work  which  we  consider  their  own.  In  no  way  has  the  program  been  altered 
except  that  an  ichthyologist  from  the  Bureau  of  Fisheries  has  been  detailed  to  advise 
and  assist  us  in  making  use  of  fish  as  a  means  of  mosquito  control,  thus  supplementing 
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drainage  operations  and  in  c^tain  places  materially  reducing  the  cost.  In  one  place, 
Athens,  Tex.,  we  have  attempted  to  control  mosquito  production  entirely  hy  the  use 
of  fish.  One  difficulty  which  we  have  encountered,  and  which  is  probably  worthy  of 
your  attention,  is  the  absolute  necessity  in  initiating  this  work  of  showing  the  people 
immediate  and  definite  results.  At  Baton  Rouge,  La.,  where  an  excellent  piece  of 
work  had  been  conducted  insofar  as  malaria  control  was  concerned,  the  people  were 
not  satisfied  with  the  work  because  mosquito  production  inside  the  dty  was  not 
placed  under  thorough  control.  On  the  other  hand,  we  found  in  Dothan,  southeast 
Alabama,  where  the  people  were  at  first  decidedly  uninterested  in  the  work,  that 
after  draining  a  swamp  which  extended  up  into  the  outskirts  of  the  town,  and  thereby 
killing,  according  to  the  sanitary  engineer  in  charge,  two  wagon  loads  of  snakes,  the 
I>eople  were  delighted  and  gave  the  work  their  hearty  support.  The  securing  of  the 
interest  and  support  of  the  local  communities  for  this  work  is  fundamental,  because 
it  will  profit  us  nothing  to  cany  it  on  for  a  season  and  then  have  it  fail  for  lack  of  local 
support. 

Our  hope  in  undertaking  this  work  is  that  it  will  be  extended  from  these  areas  and 
be  enlaiged  upon  and  ultimately  will  reach  the  rural  districts  where,  as  we  all  know, 
the  real  malaria  problem  of  the  South  is  to  be  found.  I  think,  myself,  that  there  is  no 
question  but  that  during  the  next  season  and  in  the  years  to  come,  the  State  health 
officers  will  have  requests  from  more  towns  for  malaria-control  demonstrations  than 
can  be  handled  xmder  the  present  program,  but  I  do  not  feel  that  even  when  all  the 
urban  communities  of  the  South  have  been  reached  the  malaria  problon  will  be 
solved.  We  all  know  that  malaria  is  a  rural  problem .  We  m ay  have  some  differences 
of  opinion  as  to  just  what  relation  it  bears  to  the  health  of  the  entire  United  States; 
personally  I  feel  that  it  is  a  local  health  problem,  but  one  of  such  extent  that  its  eco- 
nomic importance  affects  the  entire  Nation.  Dr.  H.  R.  Carter  and  Dr.  L.  0.  Howard, 
who  have  studied  the  malaria  problem  in  the  United  States  longest,  have  estimated 
the  economic  losses  from  malaria  and  are  able  perhaps  to  give  us  an  approximate  idea 
as  to  their  extent,  but  I  think  the  best  the  majority  of  us  can  do  is  to  wildly  guess  it. 
We  say,  "perhaps  a  billion  dollars,''  but  we  know  very  littie  about  the  extent  of 
malaria  in  the  South;  there  are  no  exact  records  showing  its  prevalence  in  any  State. 
We  do  know  that  there  is  no  danger  of  the  spread  of  malaria  from  south  Georgia  to  north 
Georgia,  from  west  Tennessee  to  the  moimtains  of  east  Teimessee  imder  present  con- 
ditions. As  a  matter  of  fact,  one  of  the  State  legislatures  absolutely  refused  to  appro- 
priate money  for  malaria  control  because  it  would  benefit  only  one  section  of  the 
State. 

With  such  conditions  confronting  us  it  seems  to  me  that  the  problem  of  malaria  con- 
trol is  a  local  health  problem.  I  believe  that  the  States  of  the  South  are  entitied  to 
all  the  assistance  they  can  get  from  the  Government  and  from  commercial  interests  in 
working  out  this  problem  because  of  the  enormous  economic  importance  of  malaria  to 
the  entire  United  States  and  its  business  interests.  In  the  South  we  have  an  area 
of  400,000  square  miles,  capable  of  feeding  and  clothing  the  entire  United  States, 
which  is  handicapped,  we  may  say  burdened,  with  malaria.  The  people  of  this  area 
are  entitied  to  relief,  but  I  believe  that  this  relief  should  be  offered  by  and  through 
the  State  health  authorities.  They  must  build  up  in  some  way  local  health  units 
capable  of  handling  their  own  malaria  problems.  The  general  impression  has  gone 
out  that  malaria  control  can  best  be  effected  by  some  outside  agency.  This  impres- 
sion is  perhaps  based  on  the  fact  that  malaria  control  in  the  Tropics  has  heretofore 
been  conducted  in  this  maimer;  for  instance,  by  the  United  States  Government  on 
the  Isthmian  Canal  and  by  the  British  Govenmient  in  the  East  Indies;  but  in  the 
southern  United  States  we  have  an  entirely  different  govermnental  problem,  for 
although  we  have  a  large  Negro  population  in  the  South  (at  least  one-half  or  more  in 
some  States),  yet  the  white  man  is  responsible  for  local  government,  and  ultimately 
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tlMTespoiiflibility  for  the  solution  of  the  malaria  problem  of  the  South  will  reet  upon 
him  and  his  local  government. 

It  appears  to  me  that  the  different  State  health  authorities  who  are  most  vitally 
interested  in  malaria  have  not  at  the  present  time  adequate  bureaus  or  divisions  and 
personnel  within  their  health  departments  for  handling  the  malaria  problem.  We 
have  few  accurate  records  of  malaria  from  any  State  in  the  South,  and  I  feel  that 
before  we  can  go  out  into  the  rural  communities  and  undertake  malaria  control  we 
must  have  these  records.  We  must  know  where  malaria  is.  Probably  we  will  find 
when  we  begin  our  attack  on  the  border-line  areas,  where  malaria  is  not  so  uniformly 
prevalent,  that  a  very  small  and  well-directed  effort  will  result  in  complete  eradica- 
tion there. 

Surg.  Gren.  Gumming.  It  has  been  suggested  by  a  good  many  gen- 
tlemen that  in  view  of  the  number  of  papers  the  remarks  be  limited 
to  five  minutes. 

Dr.  McCoRMACK.  I  suggest  that  Dr.  Carter  be  given  as  much  time 
as  he  likes,  and  then  the  time  be  limited  to  five  minutes. 

Dr.  Cakteb.  In  the  first  place  I  agree  with  Dr.  Fricks  that  malaria 
control  is  primarily  a  local  problem.  I  had  a  long  talk  with  old  Sir 
Timothy  Wilcox  about  three  years  ago  on  the  drainage  in  Meso- 
potamia ;  he  was  in  control  in  Tiflis  at  that  time  and  he  greatly  blamed 
us  in  America  for  not  taking  up  the  matter  as  it  was  done  by  the  old 
Babylonians  and  Abyssinian  monarchs;  that  is,  by  putting  all  the 
improvements  for  the  land  on  the  land  itself.  That  we  can  not  do; 
but  it  is  fair  that  the  States  that  have  malaria  should  bear  the  expense 
of  eliminating  it.  What  we  are  doing,  however,  with  the  assistance 
of  the  International  Health  Board,  is  simply  pioneer  work,  demon- 
stration work,  to  show  how  malaria  can  be  controlled  and  the  cost  of 
controlling  it.  I  think  it  is  perfectly  fair  and  safe  to  say  that  where 
the  work  has  been  done  hitherto  the  percentage  on  the  investment 
has  been  from  500  to  1,000  per  cent,  and  if  that  can  be  generally 
believed  in  the  malaria  sections,  it  will  in  time  be  generally  applied. 
I  would  think  shame  of  myself  to  spend  a  dollar  in  malaria  control 
if  I  did  not  expect  to  get  $5  back  on  it.  If  you  remember,  some 
years  ago,  one  of  our  American  sanitarians  attempted  to  evaluate 
what  was  received  per  unit  of  expenditure  in  the  different  methods 
of  sanitation.  He  did  not  have  malaria  on  his  list;  he  was  a  northern 
man  working  in  northern  coimtries,  but,  frankly,  for  hookworm  and 
malaria  you  get  a  bigger  result  per  imit  of  expenditure  than  in  any 
other  method  of  sanitation  I  know  of.  It  means,  of  course,  that 
where  the  thing  seriously  prevails  it  is  a  long  problem.  No  one  need 
think  that  malaria  is  easily  controlled  or  easily  gotten  rid  of;  it  is 
cheaply  controlled  and  cheaply  gotten  rid  of  if  you  count  the  bene- 
fits received,  but,  absolutely,  it  is  neither  cheap  nor  easy.  These 
demonstrations  with  5,  10,  or  20  to  the  State  where  malaria  is  con- 
trolled should  go  on  to  100  times  that  number  until  the  thing  is  wiped 
out,  but  it  will  not  be  in  my  generation.     Malaria  controlled  in  one 
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place  in  the  country  leads  to  better  farming  and  more  money;  that 
leads  to  extension  of  malaria  control,  which  leads  to  better  farming 
and  more  money  and  you  make  an  endless  chain  for  good  in  social 
and  pecuniary  conditions.  Improved  health  makes  improved  con- 
ditions. In  Dr.  Rankin's  State,  since  I  first  knew  it,  the  improve- 
ment has  been  fully  1,000  per  cent  in  malaria.  It  has  been  brought 
about  by  better  crop  methods  and  better  malaria  control,  etc.  I 
look  for  the  elimination  of  malaria  as  the  result  of  improved  living 
and  agricultural  conditions,  and  by  demonstrations  showing  how  to 
control  malaria. 

Dr.  Bancroft.  In  California  we  have  been  forced  to  help  ourselves ; 
and  two  years  ago  there  was  enacted  a  mosquito  abatement  law  by 
which  conmiimities  might  join  together  and,  taxing  themselves,  form 
a  malaria  abatement  district,  lliis  was  foimd  to  be  very  effective 
in  the  rich  districts,  but  in  the  districts  which  needed  it  most  suffi- 
cient funds  were  not  obtained,  so  it  is  proposed  to  request  the  State 
to  pass  a  law  allowing  funds  to  be  given  to  coimties  which  need  it, 
and  there  is  every  hope  that  this  will  pass  at  the  next  legislature. 
There  is  one  community  which  had  a  malaria  rate  of  2,487  per  100,000 
as  told  by  a  careful  survey,  and  in  this  commimity  $10,000  was  spent 
in  1915.  At  that  time  the  people  in  this  community  were  absolutely 
discouraged;  pretty  nearly  everyone  in  it  had  malaria  and  people 
could  not  be  induced  to  come  into  the  district  at  all.  I  might  say 
the  problem  there  was  introduced  by  the  extension  of  irrigation. 
This  $10,000  was  spent  and  the  community  has  changed  entirely  frona 
one  where  the  people  were  absolutely  discouraged  to  a  very  live  com- 
munity, and  they  are  the  most  enthusiastic  boosters  for  the  remainder 
of  the  State.  In  this  community  they  have  estimated  that  from  the 
standpoint  of  real  estate  transactions  there  is  five  times  the  improve- 
ment now  over  that  time,  and  from  the  economic  viewpoint  a  great 
improvement  has  taken  place.  Another  problem  that  is  rather 
peculiar  in  California  is  that  there  has  been  a  great  extension  in  the 
area  planted  to  rice,  and  the  United  States  Public  Health  Service  has 
an  officer  there.  Dr.  Purdy,  who  found  that  the  Anopheles  mosquito 
does  not  breed  in  our  rice  swamps.  No  reason  as  yet  has  been  found 
for  that  rather  peculiar  condition  which  differs  from  most  parts  of 
the  country.  We  feel  that  in  California  we  have  a  very  hopeful  out- 
look. We  feel  that  the  only  way  to  get  rid  of  malaria  is  through 
oiling  and  drainage. 

Dr.  DowLiNG.  At  Montgomery,  Ala.,  on  the  26th  of  April,  it  was 
my  pleasure  to  meet  with  the  committee  on  malaria  control  and 
education  when  we  discussed  the  best  methods  for  the  control  of 
malaria  in  the  South.  Drs.  Abercrombie  and  Welch  and  one  mem- 
ber of  the  South  Carolina  development  organization  were  present. 
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During  the  day  we  met  with  the  Southern  Settlement  and  Develop* 
ment  Organization,  which  has  its  headquarters  in  Baltimore,  Md., 
and  they  made  the  frank  and  smrprising  statement  (most  gratifying 
to  me)  that  they  could  not  bring  desirable  inunigrants  into  the  South 
until  they  could  tell  the  truth  and  they  could  not  do  this  ''until 
the  South  cleaned  up/'  I  quoted  a  paragraph  from  Dr.  Carter's 
letter  in  which  he  stated  that  if  we  would  provide  for  the  eradica- 
tion of  malaria  by  getting  rid  of  the  Anopheles  mosquito  and  also 
provide  for  the  proper  disposal  of  human  excreta,  the  South  would 
have  no  greater  health  problem  than  that  of  any  other  section  of  the 
Union.  From  information  at  hand,  malaria  costs  in  the  Southern 
States  from  $3.88  to  more  than  $16  per  acre,  the  latter  in  the  ex- 
treme Southern  States.  I  am  sure,  if  properly  presented  to  the 
fanners  and  legislators  (even  though  we  should  need  Dr.  Hayne,  of 
South  Carolina,  and  some  of  his  statisticians  to  help  us  with  the 
figures)  they  would  agree  that  the  eradication  of  malaria  would  be  a 
good  financial  proposition.  Louisiana,  I  am  glad  to  tell  you,  has 
the  approval  of  the  governor  for  progress  in  health  work;  he  has 
ordered  the  health  bill  rewritten  and  we  expect  to  have  a  depart- 
ment for  the  control  of  malaria  in  the  State.  At  a  meeting  in  the 
city  some  time  ago  I  made  the  statement  when  Dr.  JBVicks  happened 
to  be  present,  that  all  Southern  States  in  which  malaria  prevailed 
should  have  a  department  of  malaria  control.  We  hope  for  it  in 
fact  very  soon. 

Dr.  Rankin.  The  most  important  thing  in  this  local  malarial 
work  is  the  initial  siurvey,  that  is,  the  establishment  of  the  base  line 
of  endemic  infection.  We  selected  with  the  Public  Health  Service 
four  communities  in  North  Carolina  in  which  to  do  this  work.  We 
went  to  the  doctors  and  to  the  women 's  clubs  of  these  communities 
and  asked  them  for  an  estimate  of  the  malaria.  The  women  ap- 
pointed a  committee  and  went  from  house  to  house  with  the  cards 
we  provided  them,  and  as  a  result  of  their  survey  in  these  four  towns 
reported  a  malaria  incidence  of  from  18  to  21  per  cent.  Now,  the 
great  pity  is  that  we  did  not  accept  the  facts  as  stated  by  the  doc- 
tors and  the  citizens  of  the  town  and  go  ahead  with  our  malaria 
reduction  work,  because  if  we  had  done  that,  if  we  had  not  elimi- 
nated a  single  case  of  malaria  we  would  have  had  something  very 
greatly  to  our  credit,  but  we  decided  first  to  check  up  the  local  sur- 
vey, the  doctors'  statements  and  the  women's  statements;  we  sent 
a  doctor  and  a  sanitary  inspector  into  one  of  these  towns.  They 
took  the  same  cards  the  women  used  and  took  one-fourth  of  the 
homes  and  they  found  from  2  to  3  per  cent  infections.  You  see 
what  a  tremendous  reduction  we  would  have  had  if  we  had  accepted 
the  statements  of  their  own  people,  and  placed  ourselves  in  the 
classification  given  statisticians  by  Dr.  Hayne,  of  South  Carolina. 


94  TRANSACTIONS  OF  EIGHTEENTH  ANNUAL  CONFERENCE. 

I  mention  this  because  this  whole  malaria  question  rests  upon  an 
accurate  preliminary  survey.  The  doctors  said  that  in  these  towns 
from  20  to  60  per  cent  of  their  practice  was  malaria;  think  what 
that  means.  The  average  doctor  has  about  250  calls  a  month  or 
3,000  calls  per  year;  suppose  he  has  50  per  cent  of  his  calls  malaria — 
1,500  per  year — 20  per  cent  would  be  600  calls  for  malaria.  A 
novel  idea,  coupled  with  a  little  enthusiasm,  makes  the  bluest  liar 
in  the  world.  You  should  establish  your  base  line  in  this  malarial 
work  so  that  no  one  can  dispute  it.  I  don't  want  to  discourage  this 
proposition;  it  is  one  of  the  most  important  things  we  can  undertake 
in  the  South,  but  I  do  think  it  is  important  to  establish  your  base 
line  and  not  to  accept  the  statements  of  enthusiastic  citizens  and 
doctors.  The  result  of  our  survey  was  that  we  went  back  to  these 
towns  and  said:  "We  found  conditions  very  different.  Your 
women  told  us  you  had  20  per  cent  malaria;  your  doctors  said  yon 
had  more,  but  we  found  2  to  3  per  cent.  We  give  you  an  oppor- 
tunity to  withdraw  your  appropriations  if  you  wish;  we  don't  want 
to  fool  you. "  Three  out  of  the  four  towns  stayed  in  on  the  basis  of 
the  3  per  cent  infection. 

Dr.  Welch.  My  experience  with  the  Alabama  towns  was  different 
from  that  of  my  distinguished  friend  from  North  Carolina.  Our 
citizens  are  more  patriotic  than  that.  They  tried  to  suppress  the 
fact  that  they  have  infections  of  any  description,  and  I  had  great 
difficulty  in  convincing  the  appropriating  powers  that  they  had  any 
malaria  at  all;  I  had  to  prove  it  to  them  before  I  could  get  any  action. 
That  was  not  hard  to  do  in  the  towns  we  finally  selected.  We  had 
to  make  22  surveys  before  we  could  find  towns  where  we  could  go  to 
the  appropriating  powers  and  say, ''  Here  you  have  malaria/'  and  here 
we  did  not  have  any  trouble  in  getting  the  appropriation.  We  sent 
an  engineer  and  let  him  take  the  incidence  of  the  town.  We  had 
a  State  engineer  of  our  own,  who  helped  supervise  that  work.  The 
work  in  Alabama  has  been  confined  to  the  small  towns.  Our  survey 
does  not  indicate  the  real  malaria  incidence  of  Alabama.  The  main 
incidence,  strictly  speaking,  is  in  the  rural  districts,  not  in  the  rural 
towns.  The  towns  are  drained,  more  or  less,  and,  where  there  is 
malaria  in  the  towns,  it  is  in  the  outskirts,  not  in  the  best  residence 
portion  of  the  town.  The  difficulties  we  now  encounter  are  getting 
out  in  the  real  malaria  nests  and  cleaning  up  the  rural  districts.  This 
is  a  very  expensive  proposition  and  one  that  demands  more  attention 
as  the  years  go  by.  The  main  problems  we  have  to  deal  with  in 
Alabama  are  malaria  and  hookworm.  If  we  had  these  thoroughly 
under  control,  I  imagine  we  would  have  the  healthiest  State  in  the 
country  and  the  most  desirable  to  live  in.  We  can  give  you  any  sort 
of  climate  down  there,  all  sorts  of  soil,  all  sorts  of  people,  and,  inci- 
dentally, all  sorts  of  health,  since  we  have  malaria,  typhoid,  and 
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hookworm.  Dr.  Dowling,  in  his  allusion  to  the  meeting  in  Mont- 
gomery, did  not  touch  upon  the  possibilities  of  that  organization,  the 
fanner's  settlement  and  development  agency  which  is  now  doing 
work  all  over  the  Southern  States.  If  we  can  get  an  organization 
of  that  kind  to  help  us,  as  they  seem  so  anxious  to  do  in  all  of  our 
Southern  States,  I  think  our  rural  problem  will  then  be  solved. 

Dr.  GoDDARD.  In  reference  to  getting  the  facts  for  the  initial  sur- 
vey, I  have  found  the  best  plan  to  send  a  member  of  my  staff,  with 
the  engineer  so  kindly  furnished  by  the  Public  HecJth  Service,  into 
these  towns  and  have  him  assist  in  making  the  surveys.  Upon 
entmng  the  town,  we  notify  the  chamber  of  commerce,  business 
men's  league,  mayor,  or  whatever  body  is  interested,  that  we  want 
the  real  facts  existing.  They  in  turn  sometimes  advise  us  that  while 
they  are  aware  of  the  fact  that  malaria  exista  in  their  town  or  com- 
mumty,  they  do  not  want  that  fact  advertised  to  the  world.  We 
very  readily  arrange  for  a  mutual  understanding  in  order  to  ascertain 
the  exact  facts  and  give  those  facts  very  little  publicity.  This 
course  has  been  pursued  very  satisfactorily,  and  the  commercial  clubs 
and  business  men  and  the  doctors  have  cooperated  with  us  and  we 
have  no  difficulty  in  getting  the  real  facts  in  our  initial  survey  in 
these  towns. 

One  other  point  that  I  may  mention  is  that  we  find  that  some  of 
the  larger  corporations  are  especially  interested  in  malaria  control. 
For  instance,  the  Cotton  Belt  Railroad  is  doing  some  splendid  mala- 
rial work  themselves,  and  other  large  corporations  have  indicated  a 
willingness  to  cooperate  with  us.  We  are  inviting  these  outside 
forces  to  assist  us  in  this  malarial  control  work  in  cooperation  with 
our  plan  with  the  people  and  the  Public  Health  Service. 

Dr.  Hatne.  Representing  Illinois,  New  York,  Kentucky,  Missis- 
sippi, and  South  Carolina,  I  wish  to  report  that  we  are  doing  excellent 
work  in  those  States,  and  we  do  not  wish  to  report  in  detail  that  work, 
because  we  might  discourage  those  who  have  reported. 

Dr.  DowiiNG.  May  I  ask  Dr.  Ferrell  to  discuss  this  subject,  and 
then  pass  on  to  rural  sanitation  ? 

Dr.  Feabell.  There  is  very  little  that  I  can  add  to  the  account  of 
the  work  which  has  already  been  presented.  The  relatively  large 
malaria  program  now  under  way  involves  the  coordinated  activities 
of  the  Federal  Health  Service,  the  State  health  organizations,  and  the 
local  communities.  As  many  of  you  know,  the  organization  of  a 
piece  of  work  in  which  a  number  of  different  agencies  are  involved  is, 
at  the  outset,  an  extremely  difficult  task.  It  so  happens  in  some  in- 
stances that  when  the  Federal  service  has  fimds  ready  for  a  certain 
piece  of  work,  the  State  is  without  funds,  or  perhaps,  if  the  State  has 
money,  the  Federal  Government  has  exhausted  its  resources  for  the 
particular  imdertaking.    It  seems  to  me,  therefore,  in  view  of  the 
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difficulty  of  securing  the  cooperation  of  these  agencies  in  a  common 
cause,  that  most  admirable  progress  has  been  made  in  the  orgamza- 
tion  of  antimalaria  work.  I  think  that  the  officers,  both  Federal 
and  StatC;  who  have  had  this  work  in  charge  have  true  cause  for 
gratification  with  present  developments.  The  demonstrations  of  this 
year,  I  am  convinced,  are  going  to  make  an  appeal  to  the  l^islative 
bodies,  and  I  beheve  that  we  should  now  begin  to  look  forward  to 
the  future  expansion  of  the  work  along  sound  lines.  An  excellent 
start  has  been  made  and  it  now  remains  to  select  the  towns  to  which 
control  measures  are  to  be  extended  during  1921  and  subsequent 
years,  and  to  secure  Federal,  State,  and  local  appropriations  for  the 
work. 

Doubtless  a  number  of  you  know  that  the  PubUc  Health  Service, 
after  it  had  made  arrangements  for  cooperating  with  the  States  in 
malaria  work,  lost  a  part  of  its  appropriation.  I  would  recommend 
that  health  officers  throughout  the  country,  and  particularly  those 
of  the  southern  States  where  malaria  is  one  of  the  most  important 
problems,  cooperate  with  the  Federal  service  in  an  endeavor  to  have 
the  origiaal  appropriation  restored,  and  if  possible  increased,  so  that 
the  Public  Health  Service  may  be  enabled  to  participate  on  a  larger 
scale  in  the  work  of  malaria  control. 

Now,  as  to  State  and  local  appropriations:  I  beheve  that  the  psy- 
chological time  to  arouse  the  local  communities  to  an  interest  in 
malaria  control  is  the  summer  season,  when  the  mosquito  is  prevalent 
and  chills  and  fever  are  rife  among  the  people.  Effort  properly  di- 
rected at  this  time  should  stir  the  people  to  an  enthusiasm  for  town 
participation  in  control  measures  and  should  lead  them  to  demand 
from  their  legislatures  the  cooperation  of  the  State  in  this  work. 
If  State-wide  enthusiasm  is  to  be  created,  however,  a  larger  number 
of  men  should  be  assigned  for  demonstration  work,  so  that  instead  of 
surveys  in  seven  or  eight  towns,  50  surveys  might  be  undertaken  at 
this  crucial  time  when  malaria  is  harassing  the  people  and  keeping 
them  from  work. 

RURAL  SANITATION. 

Dr.  CuMBdiNG.  If  it  meets  with  your  approval,  it  has  been  sug- 
gested that  we  take  up  the  matter  of  rural  sanitation. 
(Dr.  Rankin  made  the  following  report:) 

I  want  to  discufis  three  points:  First,  the  desirability,  if  not  the  necessity,  of  a 
standard  in  public  health  work;  second,  the  difficulty  of  using  present  standards; 
third,  the  possibility  of  improving  standards  for  measuring  the  value  of  public  health 
service.  The  whole  public  health  proposition  is  one  of  salesmanship.  When  one  gets 
right  down  to  a  legislature  or  board  of  managers  and  proposes  a  piece  of  work  for  which 
they  are  to  pay  so  much  money  and  for  which  certain  values  should  be  returned,  one 
must  have,  as  nearly  as  possible,  an  exact  standard  for  measuring  the  value  of  the 
public  health  work  which  follows  the  investment.    When  I  say  a  standard,  I  mean 
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not  oBe  that  suits  a  public  health  officer,  but  one  that  people  themselves,  the  court 
of  public  opinion,  will  approve.  We  started  out  a  lew  years  ago  with  a  standard  of 
whole-time  health  departments  in  the  county.  Then  a  few  years  ago,  we  recognized 
that  we  mi^t  get  a  whole-time  health  department  in  the  county  that  didn't  amount 
to  anything,  that  it  could  not  be  used,  and  some  of  the  counties  doing  health  work 
had  their  work  planned  on  the  unit  system;  that  is,  each  independent  health  problem 
was  regarded  as  a  unit,  and  in  8  or  10  counties  a  standard  plan  of  work  was  adopted, 
so  that  by  taking  the  average  ol  those  counties  we  had  a  basis  of  comparison  for  the 
irork  in  all  counties.  That  has  been  the  method  that  has  been  followed  in  my  own 
State  tor  three  years,  the  unit  system. 

It  has  recently  developed  that  the  unit  system  will  not  do  for  tfais  reason:  Units 
are  temporary.  You  go  into  a  county,  you  put  in  your  sanitary  privies,  and  that  unit 
is  finished,  and  you  can  not  compare  the  work  in  that  county  where  the  privy  unit 
is  finished  with  a  new  county,  where  the  privy  unit  is  in  operation.  You  may  have 
one  county  with  a  110,000  budget,  working  on  five  or  six  units;  another  county  with 
$2,000  working  on  two  units.  You  can  not  make  comparisons.  You  may  have  one 
county  with  60,000  people  and  one  with  6,000,  so  you  can  readily  see  that  the  unit 
standard  plan  of  work  is  defective.  We  have  followed  the  custom  of  calling  in  our 
local  health  officers  once  a  year  and  letting  them  sit  down  around  a  table  and  pod 
all  the  experience  they  have  gained  in  the  past  year  and  incorporating  ail  their  newer 
ideas  in  a  revised  standard  plan. 

At  our  last  meeting  in  January  this  thing  came  up:  The  health  officer  working  in 
a  county  where  there  were  400  county  dependents  (inmates  of  jails,  county  homes, 
county  camps,  and  a  county  sanitarium)  said  to  me,  ''I  don't  get  any  more  credit 
for  taking  care  of  these  400  dependents  th|in  the  average  county  gets  for  taking  care 
of  50  dependents;  how  are  you  going  to  adjust  that  matter?"  One  way  that  sug- 
gested itself  was  to  determine  a  reasonable  per  capita  cost  for  taking  care  of  coimty 
dependents.  Supposing  we  fixed  that  at  25  cents  per  month,  or  $3  per  year,  then 
we  would  give  the  health  officer  a  credit  of  $1,200  for  taking  care  of  400  dependents, 
whereas  the  man  with  only  60  would  be  credited  with  $150.  Our  standard  would 
consiBt  in  reducing  each  item  of  health  work  to  a  reasonable  financial  equivalent. 

The  possibility  of  establishing  a  financial  equivalent  for  every  single  unit  and 
item  of  health  work  seemed  not  altogether  an  impossible  task  inasmuch  as  that  has 
already  been  done  in  a  great  many  instances,  as  for  example,  in  North  Carolina 
(pardon  me  for  referring  to  my  own  experience)  we  have,  in  the  last  three  years, 
innoculated  about  200,000  people  against  typhoid  lever.  Last  year  the  cost  was 
about  25  cents  and  this  year  about  30  cents  for  complete  vaccination.  We  know 
about  what  a  reasonable  cost  for  vaccinating  people  is.  Also  we  can  establish  a 
fiiyytrnal  equivalout  for  vaccinating  people  against  smallpox,  which  is  one  of  the 
items  of  county  health  work.  Dr.  Fiske,  of  the  Life  Extension  Institute,  of  New 
York,  knows  approximately  what  it  has  cost  the  Institute  for  about  200,000  periodic 
examinations— about  $2.50  for  each  examination.  Looking  into  the  question  of  the 
cost  of  venereal  disease  dispensaries,  I  found  that  last  year  in  the  dispensaries  in 
North  Carolina,  the  cost  varied  from  lees  than  50  cents  for  treatment  to  $3,  the  average 
cost  being  about  $1.75.  Our  contract  with  the  cities  and  towns  in  North  Carolina 
next  year  for  the  continuance  of  the  venereal  disease  dispensaries  will  be  based  upon  a 
fiiMwriftl  equivalent.  Some  of  these  dispensaries  have  treated  from  eight  to  nine 
persons  per  month.  We  have  spent  $150  to  $200  per  month  for  eight  or  nine  people 
treated,  and  we  are  not  going  to  waste  money  like  that  any  more.  The  money  we  pay 
for  treatment  of  venereal  diseases  after  July  1  will  be  paid  for  work  done.  We  will  say 
further  to  all  the  counties  that  have  vaccinated  their  people,  here  is  the  financial 
equivalent  for  vaccinating,  say,  30  cents  or  40  cents;  we  will  pay  20  cents  for  each 

31902*— 21 7 


98  TRANSACTIONS  OF  EIGHTEENTH  ANNUAL  CONFERENCE. 

complete  vaccination.  You  must  keep  a  card  index  of  the  names  and  addroopoB 
of  the  persons  vaccinated  against  smallpox  and  typhoid  fever,  and  we  will  send  you 
a  check  every  six  months  for  such  vaccinations. 

I  believe  that  it  is  possible  to  establish  a  financial  equivalent  for  every  piece  of 
health  work.  There  should  be  a  financial  equivalent  for  educational  work.  I  don't 
know  what  that  financial  equivalent  should  be.  Let  us  asstmie  that  it  is  worth  10 
cents  per  capita  for  every  person  that  the  coimty  health  officer  addresses  with  an 
illustrated  lecture.  He  goes  out  and  speaks  in  a  school  house;  he  is  able  to  show 
that  there  were  85  people  in  the  audience.  The  financial  equivalent  is  $8.50  for 
that  lecture.  Going  back  to  the  question  of  establishing  financial  equivalents,  a 
financial  equivalent  for  all  matters  published  in  newspapers  can  be  established. 
I  don't  know  any  single  item  of  health  work  for  which  a  financial  equivalent  can 
not  be  established.  We  propose  to  get  all  the  data  we  can  bearing  upon  every  item 
of  local  health  work.  We  are  going  to  ask  the  governor  to  appoint  a  committee  of 
business  men  to  determine  the  financial  equivalent.  Then  we  are  going  to  give  that 
body  all  the  evidence  bearing  on  the  reasonable  cost  for  vaccinating  against  typhoid 
fev^  and  reasonable  cost  for  vaccinating  against  smallpox,  and  for  periodical  exiun- 
inations  for  building  privies,  etc.  On  a  basis  of  financial  equivalents  we  shall  pay 
for  work  and  not  for  offices  and  salaries. 

Dr.  Hayne.  Dr.  Rankm  has  very  logically  presented  his  subject. 
I  remember,  about  two  years  ago,  certain  gentlemen  representing 
certain  groups  of  States  got  together  in  the  Washington  Hotel  in 
this  city,  and  presented  an  extremely  logical  appeal,  as  they  thought. 
This  was  presented  to  a  very  high  official  in  the  Federal  Government, 
and  this  was  his  remark  upon  reading  it :  ''I  can  not  detect  your  lack 
of  logic,  but  do  not  think  that  your  conclusions  are  properly  de- 
duced from  your  major  premises."  Dr.  Rankin  assumes  that  the 
only  value  of  public  health  is  the  tangible  results  of  people  vaccinated, 
privies  built,  etc.  John  the  Baptist — and  I  take  John  because  I  do 
not  care  to  be  sacrilegious — the  results  of  John's  work  were  poverty, 
dwelling  in  a  desert,  and  finally  having  his  head  taken  off  and  offered 
to  Salome  on  a  salver.  Henry  Ward  Beecher  followed  in  the  steps 
of  John,  and  what  were  his  rewards  ?  Wealth,  a  wealthy  church,  and 
a  very  large  congregation,  but  the  seeds  that  were  sown  by  John 
the  Baptist  have  been  reaped  by  the  Christian  church. 

A  man  goes  out  into  a  county  and  his  personality  and  his  talks 
and  his  personal  association  with  the  people  of  that  county  bear 
fruit  later  on,  and  it  would  be  impossible  to  tell  what  was  the  value 
of  that  man's  work  in  a  county  by  counting  up  the  number  of  privies 
that  he  built,  or  the  number  of  people  vaccinated.  To  turn  over  to 
business  men,  of  all  men,  the  valuation  of  health  work  seems  to  me 
the  most  absurd  deduction.  I  do  not  beUeve,  and  cannot  believe, 
that  the  work  of  Metchnikoff,  or  of  Marie,  or  of  Pasteur  would  have 
been  evaluated  by  the  business  men  of  Paris  as  of  any  great  substantial 
value  in  the  world,  and  we  know  that  these  men  died  poor. 

Practically,  I  can  not  see  how  I  could  offer  to  pay  a  health  officer 
according  to  the  premises  laid  down  by  Dr.  Rankin.     We  have  lying 
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Plough  as  it  is,  and  I  don't  propose  to  put  an  absolute  premium  upon 
it.  If  a  man's  salary  is  to  depend  upon  how  many  people  he  has 
yacdnated,  how  many  privies  he  may  have  renewed,  improved,  etc., 
it  would  take  a  very  large  force  to  check  him  to  see  if  he  has  done  that, 
and  that  would  increase  the  overhead  costs.  Dr.  Rankin  says  he 
gets  his  vaccination  for  30  cents,  and  we  know  the  cost  of  typhoid 
vaccine  from  the  manufacturer  is  30  cents ;  he  probably  manufactures 
his  own  typhoid  vaccine,  but,  after  he  kills  a  couple  of  children,  as 
we  did  in  South  Carolina,  he  will  probably  have  some  manufacturer 
take  up  that  end  of  the  work. 

Dr.  Rankin.  I  don't  believe  South  Carolina  killed  those  two  chil- 
dren, for  the  reason  Dr.  Hajme  swore  that  the  State  did  not  do  it. 
The  first  thing  is  'placing  the  whole  question  of  public  health  on  a 
humanitarian  value,  that  is  not  denied;  but  the  fact  is  that  even 
down  in  South  Carolina  they  do  place  a  financial  equivalent  on  health 
work;  they  do  fix  the  salary  of  the  county  health  officers  and  of  their 
assistants;  the  only  difference  between  Dr.  Hayne  and  myself  is  the 
method  of  establishing  this  equivalent.  The  second  thing  is  the 
question  of  records  and  the  like.  When  a  health  officer  says  that 
he  has  built  833  privies  in  a  year,  there  should  be  833  cards  in  a  card 
index  system.  It  would  take  5  or  10  seconds  to  make  out  each  card, 
and  we  do  not  accept  his  statement  that  he  has  built  833  privies. 
The  supervisor  goes  there  and  asks  him  for  the  card  index.  He 
picks  out  the  cards  and  the  statement  is  accepted  by  what  the  officer 
finds  and  not  by  what  the  health  officer  says.  Everything  is  card 
indexed.  If  he  says  he  has  vaccinated  3,300  persons  against  typhoid 
fever,  he  must  have  the  names  and  addresses  or  his  statement  would 
not  go. 

Dr.  WiLLiAics.  I  hope  Dr.  Rankin  will  not  get  discouraged  in 
trying  out  these  various  equivalents.  We  health  officers  see  a  great 
many  difficulties  in  the  way  of  it.  Certainly,  if  we  have  some  way  of 
establishing  a  standard  measure  for  work,  we  ought  to  do  it.  Yes- 
terday our  great  exponent  of  rural  sanitation  in  one  of  his  discussions, 
instead  of  using  the  term  ''rural  sanitation,"  spoke  of  ''rural  health 
work."  I  hope  in  the  future  we  will  abandon  the  term  "rural  sani- 
tation," and  when  we  speak  of  health  work  in  country  districts  we  will 
speak  of  rural  health  work. 

The  term  "rural  sanitation"  was,  I  believe,  coined  in  the  South, 
when  we  began  the  campaign  against  hookworm  disease,  and  the  big 
problem  in  the  hookworm  campaign  was  the  problem  of  sanitation, 
and  the  term  "rural  sanitation"  has  continued  as  this  work  has 
developed.  In  speaking  of  the  health  work,  I  am  reminded  of  an 
analogy  which,  I  think,  Dr.  Hayne  very  appropriately  mentioned  in 
one  of  his  talks:  Some  blind  men  were  brought  to  the  side  of  an 
elephant;  the  blind  men  wanted  to  know  what  an  elephant  looked 
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like.  One  man  caught  hold  of  the  elephant's  leg,  another  felt  of  his 
side;  one  caught  hold  of  the  tail,  one  caught  hold  of  his  ear,  and 
another  his  tusks;  each  of  them  was  impressed  with  a  very  different 
idea  of  the  elephant,  according  to  the  part  that  he  felt. 

Health  work  is  otir  elephant,  and  health  officers  see  the  work 
according  to  the  part*  that  they  are  next  to.  The  hookworm  worker 
and  those  of  us  working  in  the  South  see  the  problems  of  excreta 
disposal.  Some  see  malaria  as  a  great  health  work;  others  see  child 
hj^ene  as  a  great  health  problem.  The  venereal  disease  physician 
says  that  he  has  the  great  problem,  and  so  on.  These  are  all  essential 
departments  of  health  work.  Every  one  has  his  own  separate  prob- 
lem. We  in  the  South  see  malaria,  and  the  filth  borne  or  excreta 
bom  diseases  are  our  great  problems — ^the  greatest  that  we  have. 
Those  farther  north,  Kansas,  Ohio,  and  New  York,  do  not  have  those 
problems  at  all.     They  discuss  child  hygiene  and  other  things. 

Up  in  Saskatchewan,  it  seems  to  be  the  establishment  of  hospitals. 
They  are  going  into  relief  work.  It  would  be  wrong  if  we  in  the 
South  should  go  into  the  establishment  of  hospitals  and  look  after 
child  hygiene  and  some  of  the  other  things,  when  we  have  a 'limited 
amount  of  money  to  spend.  We  must  consider  our  mortality  returns 
and  our  morbidity  returns,  and  see  how  by  the  expenditure  of  a  given 
sum  of  money  we  can  get  the  greatest  returns.  That  is  the  reason  we 
in  the  South  have  looked  to  sanitation  as  our  greatest  problem.  The 
control  of  excreta-borne  diseases  being  our  bi^est  problem,  we  con- 
sider how  best  we  can  solve  it. 

Over  a  year  ago  we  presented  a  plan  to  the  PubUc  Health  Service  to 
ask  their  cooperation  in  an  experiment  in  using  sanitary  demon- 
strators. They  readily  cooperated  in  this  experiment.  We  speak  of 
sanitary  demonstrators  instead  of  sanitary  inspectors,  because  we 
wanted  to  get  away  from  the  idea  of  law  enforcement.  Many  parts 
of  the  SoutJi  do  not  look  on  a  Government  inspector  with  any  great 
favor.  The  people  have  a  great  feeling  about  their  personal  liberty, 
and  so  on.  You  can  get  them  to  do  things  by  persuasion  that  you 
can  not  possibly  get  them  to  do  by  force.  Further,  these  demonstra- 
tors were  effective  in  getting  the  actual  work  started.  Now,  another 
reason  why  we  started  out  with  demonstrators:  It  is  very  difficult  to 
get  money  from  county  boards  of  supervisors.  As  a  rule,  the  amount 
at  their  disposal  is  very  limited.  They  hesitate  a  long  time  to  dis- 
burse their  money  or  to  raise  taxes  to  get  money.  We  can  get  $1,000 
often  where  we  can  not  get  $5,000.  It  is  easier  to  get  that.  Then, 
we  will  make  a  house-to-house  canvass  and  see  that  privies  are  built. 
We  can  start  them  in  health  work,  and,  as  a  rule,  when  they  do  one 
piece  of  health  work,  they  get  interested  in  it  all,  and  it  is  easier  to 
follow  it  up  with  other  health  work. 
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We  will  then  reconyntod  that  they  put  in  a  public  health  nurse. 
She  is  one  of  the  great  factors  in  health  work.  It  is  wonderful  the 
amount  of  good  public  health  nurses  can  do,  and  it  is  not  difficult, 
after  the  supervisors  have  spent  $1,000;  $2,000,  or  $3,000,  to  get  them 
to  put  up  more  money  for  a  health  nurse.  The  next  thing  is  a  full- 
time  health  organization.  That  is  our  development  ad  we  are  carry- 
ing it  on  in  our  State. 

First,  recommend  to  the  county  that  they  put  in  a  health  demon- 
strator. This  health  demonstrator  is  supervised  by  a  medically 
trained  health  officer.  Five  demonstrators  are  supervised  by  a  health 
officer,  furnished  us  by  the  United  States  Public  Health  Service. 
Those  demonstrators  are  not  medical  men,  not  engineers;  they  are 
men  of  common  sense  selected  because  of  their  personal  characteris- 
tics. We  start  them  with  a  salary  of  $100  and  necessary  traveling 
expenses  and  furnish  them  an  automobile.  They  are  usually  men 
that  have  been  discharged  from  the  Army;  men  of  reasonable  edu- 
cation and  proper  personal  qualifications.  We  have  to  change  about 
half.  If  we  find  they  are  not  making  good,  we  drop  them.  Some 
have  done  wonderful  work.  One  demonstrator  made  such  a  success 
that  $25,000  was  often  put  up  for  community  health  work.  We 
would  never  have  got  that  county  to  approve  $5,000  but  for  his  woA. 
By  getting  $1,000  from  them  at  a  time,  we  have  fiist  the  demonstra- 
tor, then  the  public  health  nurse,  and  then  the  full-time  health 
organization. 

I  am  not  g(»iig  to  take  more  time  now,  because  I  want  the  officer 
of  the  Public  Health  Service  who  has  had  charge  of  this  work  to  tell 
a  little  more  about  it  in  detail.  I  would  mention  that  we  have  in 
the  adjoining  county  to  Washington,  in  Virginia,  about  a  half  hour's 
ride  from  this  place,  the  central  headquarters  for  the  full-time  health 
organization  being  conducted  in  Ariington.  Dr.  Cox  has  that  in 
charge  and  he  will  be  glad  to  show  you  his  organization.  I  hope  some 
of  you  will  be  able  to  go  over  there  and  see  a  fuD-time  coimty  health 
organization  in  operation. 

Dr.  Drapeb.  In  Virginia,  as  I  suppose  in  a  good  many  of  the  other 
Southern  States,  there  are  a  considerable  number  of  coimties  in  which 
practically  no  health  work  of  any  kind  has  ever  been  done  before. 
Reports  of  typhoid  fever,  of  dysentery,  of  hookworm  disease,  and 
other  of  the  filth-borne  diseases  came  into  the  State  board  of  health 
regularly  for  years  arid  years.  The  State  board  of  health  has  done 
what  it  could  to  help  them  after  an  outbreak  of  disease,  but  preven- 
tive measures  are  needed. 

The  State  had  a  small  amount  of  money  and  succeeded  in  getting 
an  allotment  of  a  small  amount  of  money  from  the  Pubhc  Health 
Service,  and  the  question  was  how  to  spend  that  money  so  as  to  get 
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the  greatest  possible  results.  Now,  in  these  cpunties  that  had  never 
had  any  health  work  before,  it  was  necessary  to  begin  on  a  small 
scale.  We  devised  a  plan  of  agreeing  to  allot  to  a  county  $1,000  from 
State  and  Government  sources  if  the  county  itself  would  appropriate 
$1,000.  This  would  give  us  a  budget  of  $2,000  for  public-health 
work  in  the  county.  We  paid  a  sanitary  demonstrator  $100  a  month 
and  used  the  balance  for  paying  the  cost  of  automobile  transportar 
tion,  for  office  expenses,  and  other  incidental  expenses  that  might 
arise.  We  had  a  written  agreement  with  each  county  as  to  exactly 
what  we  were  going  to  do,  and  the  full  time  and  enei^.  and  effort 
of  the  sanitary  demonstrator  was  to  be  devoted  simply  to  establishing 
the  fundamental  principles  of  sanitation.  In  some  of  these  coimties, 
the  mortality  rate  for  typhoid  fever  wafi  something  like  70  per 
100,000,  or  60  per  100,000.  In  other  coimties,  infections  with  intes- 
tinal parasites  were  exceptionally  high,  and  it  was  reasonable  to 
assume  that  the  things  which  needed  correction  related  to  soil 
pollution,  therefore  we  devoted  our  time  and  energy  to  that  one 
particular  line.  Of  course,  if  influenza  broke  out,  or  a  smaUpo?: 
epidemic  arose,  we  agreed  to  help  them  in  any  kind  of  emergency. 

Dr.  Williams  and  I  visited  11  counties,  and  every  one  accepted 
our  proposition.  We  mapped  out  three  things  to  be  done  the  first 
year.  The  first  was  to  attend  to  the  sanitation  of  all  the  towns  of  the 
county.  In  Virginia,  when  a  community  becomes  lai^e  enough  to 
form  a  city,  it  just  removes  itself  from  the  county.  The  coimty 
is  composed  exclusively  of  small  towns  and  the  nu*al  districts. 
Most  of  the  typhoid  fever  and  filth-borne  diseases  occur  in  small 
towns,  which  are  in  very  bad  sanitary  condition,  where  people  live 
closely  together  and  where  disease  is  readily  transmitted  from  one 
to  another. 

We  considered  the  sanitation  of  the  towns  the  first  most  important 
thing  to  accomplish.  The  sanitary  officer  would  first  get  the  mayor 
and  the  town  council  interested  in  what  he  was  going  to  do,  then 
make  a  survey  of  the  town,  find  out  what  the  sanitary  conditions 
were  and  what  improvements  were  needed,  and  then  go  before  the 
town  council  and  recommend  the  passage  of  sanitary  ordinances. 
Invariably,  the  sanitary  ordinances  would  be  cheerfully  and  quickly 
passed.  It  was  one  of  the  easiest  things  we  found  to  do.  They  had 
no  idea  that  anything  was  going  to  happen  after  the  ordinance  was 
passed.  The  next  thing  was  to  secure  the  construction  of  the  type 
of  sanitary  devices  we  were  going  to  use.  In  some  of  our  towns, 
we  used  septic  tanks  and,  in  others,  the  can  and  box  system.  We 
would  have  to  find  the  contractor,  get  the  work  done  and  see  that 
the  sanitary  equipment  was  actually  installed.  I  may  say  here  that 
sometimes,  in  a  town  of  200  homes,  it  has  taken  a  solid  year  to 
really  get  a  can  and  box  system  established.     It  has  taken  the  most 
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constant,  energetic  and  persistent  efforts  to  get  the  system  actually 
installed. 

The  second  thing  we  outlined  for  ourselves  was  the  sanitation  of 
every  schoolhouse  in  the  county.  It  didn't  seem  very  sensible  to 
talk  sanitation  and  personal  hygiene  and  other  kinds  of  health  work 
and  yet  leave  the  children  the  examples  of  the  horrible,  indescribable 
conditions  which  are  present  everywhere;  so  we  made  it  a  point  to 
make  every  school  building  in  the  county  sanitary.  In  order  to  do 
this,  we  first  appeared  before  the  school  board  and  explained  the 
thing  to  them.  Then  we  got  the  business  men  interested  in  it,  and 
they  have  always  been  the  greatest  help.  We  also  secured  the  coop- 
eration of  the  supervisors,  the  teachers  and  the  patrons  of  the  schools. 
The  third  objective  was  the  extension  of  the  work  into  the  rural 
districts  as  far  as  possible.  We  didn't  know  how  far  we  would  be 
able  to  go  in  the  rural  districts,  but  we  intended  to  do  as  much  as  we 
could.  But  now  some  of  our  coimties  have  been  going  for  a  year, 
they  have  completed  a  year,  and  I  can  tell  you  some  of  the  results. 

Take  Henry  County,  for  example.  It  had  a  mortaUty  rate  from 
typhoid  fever  of  70  per  100,000  and  never  had  any  health  work. 
Some  enthusiastic  individual  asked  if  I  couldn't  come  over,  or  send 
someone  down  there  to  give  a  public  health  talk.  So  I  went  down 
and  found  an  enthusiastic  Red  Cross  lady  who  had  conceived  the 
novel  idea  of  running  me  in  on  the  end  of  a  Chautauqua  before 
anyone  knew  there  was  going  to  be  a  health  talk.  I  didn't  enjoy 
the  idea  very  much,  but  I  did  it,  and  when  I  got  through  there  were 
still  a  few  people  left.  She  said,  '^  We  do  need  health  work  in  this 
county,  we  need  health  work  in  the  worst  way,  but  our  supervisors 
won't  support  it.  We  haven't  been  able  to  get  their  interest  but,  as 
a  Red  Cross  Chapter,  we  will  give  you  $1,000,  and  you  put  in  $1,000 
and  come  down  here  and  establish  this  kind  of  work."  I  told  her 
that  it  would  not  be  in  accordance  with  the  policy  of  the  National 
Red  Cross  and  that  if  the  local  authorities  would  not  give  their 
indorsement  to  this  work  and  were  not  interested  in  it,  it  was  up  to 
them  to  get  authorities  who  were  interested  in  it.  I  agreed,  how- 
ever, to  present  the  matter  to  the  supervisors  at  their  regular  meeting. 
The  supervisors  did  appropriate  $1,000  for  the  work,  and  we  sent 
a  sanitary  demonstrator  down  there.  Several  of  the  towns  appointed 
sanitary  inspectors  and  paid  for  them  out  of  their  own  resources. 
After  about  foiu"  months,  people  in  the  county  began  to  say  *'  It  is  too 
bad  to  get  this  work  started  down  here  and  have  it  stop  after  a  year. 
Can  not  we  look  forward  to  something  in  the  future?"  We  told 
them  about  the  State  and  International  Health  Board  unit,  the 
$5,000  unit,  which  requires  an  appropriation  of  $5,000  from  coimty 
sources  for  the  conduct  of  the  work,  and  the  supervisors  appropriated 
$5,000.     The  supervisors  did  that  all  themselves  without  the  aid  of 
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outside  agencies.  They  said,  ''We  do  want  to  do  health  work." 
They  are  going  to  employ  a  nurse  and  pay  for  everything  out  of  the 
comity  funds.  That  same  county  got  the  school  board  interested 
in  school  sanitation,  with  the  result  that  they  gave  us  $7,000  to  build 
septic  privies  at  every  schoolhouse  in  the  coimty. 

In  another  county  we  went  before  the  board  of  supervisors  one 
year  ago  and  told  the  people  about  health  work.  Some  of  the 
people  who  came  to  the  meeting  got  up  and  said  it  was  the  worst 
nonsense  they  had  ever  heard  and  they  did  not  want  anything  Uke 
that  put  across  in  their  county.  But  the  people  as  a  whole  became 
interested  and,  in  the  face  of  the  greatest  opposition,  the  county 
made  an  appropriation.  A  week  ago  I  went  there  again.  There 
were  30  or  40  people  in  the  room;  some  of  them  had  been  opposed 
to  health  work  the  previous  year.  They  said  that  the  work  ought 
to  be  continued,  they  had  not  understood  what  it  was  a  year  ago, 
but  that  they  beheved  in  it  now  and  appreciated  it  and  wanted  it. 
And  when  we  got  through,  the  chairman  said,  '^  Gentlemen,  the 
matter  is  before  you.''  One  of  the  supervisors  who  came  from  the 
district  which  offered  the  greatest  opposition  the  previous  year  said, 
''  Wal,  I  reckon  as  long  as  this  work  has  gone  along  for  about  a  year^ 
we  might  as  well  continue  it.''  The  next  thing,  $1,500  was  appro- 
priated for  health  work  instead  of  $1,000. 

In  Rockbridge  County  we  did  the  same  way  as  in  other  counties. 
In  Rockbridge  County  there  have  been  constructed  2,500  sanitary 
privies  during  the  year.    They  had  a  sanitary  demonstrator,  T.  J. 
Robinson,  who  was  pecuHarly  and  happily  fitted  for  public  health 
work.     He  organized  the  county  and  divided  it  into  different  dis- 
tricts.   He  got  a  volunteer  worker  in  each  district  to  send  him  the 
names  of  the  people  in  that  district,  then  he  wrote  letters  and  sent 
Uterature  to  every  person  in  the  county,  telling  them  that  it  was  the 
law  that  they  should  have  a  sanitary  privy  and  that  it  was  expected 
that  during  a  certain  week,  '^  sanitation  week,"  everyone  in  the 
county  would  carry  out  the  provisions  of  the  law.    It  was  not  stated 
that  it  was  compulsory,  or  that  anything  would  happen  if  they 
didn't  do  it.    It  was  simply  pointed  out  what  the  law  required  and 
what  the  sanitary  inspector  wanted  to  accomplish.    It  was  very 
carefully  worked  out  in  an  elaborate  campaign  with  many  newspaper 
articles.    Every  person  who  advertised  in  the  paper  had  a  sanitary 
phrase  to  go  along  with  it.    We  carefully  followed  this  with  follow-up 
letters.    The  result  of  it  was  that,  during  '^  sanitation  week,"  we 
had  constructed  1,800  privies,  not  idl  pits,  some  of  them  were  septic 
privies.    In  limestone  regions,  concrete  vaults  were  built.    In  the 
particular  places  where  we  constructed  them,  they  were  the  best 
possible  type  that  could  be  used.    That  is  the  record  for  just  one 
man.    I  think  Mr.  Robinson  would  like  to  have  Dr.  Rankin's  valua- 
tion put  upon  his  work. 
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Another  county  also  gave  us  15,000  to  do  the  health  work.  Rock- 
bridge County  had  previously  turned  down  a  $5,000  unit.  They 
will  probably  put  in  a  $12,800  budget;  there  is  every  reason  to  believe 
that  they  will.  By  beginning  with  the  fundam^ital  principles  of 
sanitation,  with  just  one  man  working  along  certain  restricted  lines, 
on  a  common-sense  basis,  we  are  able  to  build  up  a  larger  health 
organization.  People  are  not  interested  in  the  building  of  privies 
f undajnentally,  and  they  have  to  be  taught  to  do  big  things  in  public 
health  work.    They  must  develop  the  work  in  logical  sequence. 

Dr.  MoCoRMACE.  I  am  constantly  impressed  with  the  danger  of 
overemphasizing  the  importance  of  some  one  or  other  of  the  activ- 
ities in  general  that  we  are  doing  and  not  getting  ourselves  firmly 
based  upon  the  organization  of  coimty  health  departments  as  the 
fundamental  that  we  are  all  after.  I  think  the  plan  Dr.  Williams 
suggested  this  morning  of  a  county  health  department  is  a  most 
excellent  one,  but  it  will  fail  exactly  when  he  fails  to  get  a  good 
county  demonstrator,  fails  to  get  a  good  nurse,  and,  when  you  fail 
to  get  a  thoroughly  good  public  health  nurse,  which  is,  of  course, 
essential,  the  plan  is  a  f ailiu*e.  The  important  thing  is  that  after  that, 
when  we  do  our  other  work  in  the  (organization  of  our  tuberculosis  cam- 
paign and  om*  child-welfare  campaign,  that  that  be  done  in  coimties 
that  have  organized  a  more  or  less  adequate  county  health  depart- 
ment. I  don't  believe  it  does  any  good  to  examine  all  the  school 
children  in  a  coimty,  unless  the  work  of  that  examination  is  going  to 
be  continued  by  a  department  that  can  use  the  material  gained. 
What  good  does  it  do  to  build  a  hundred  sanitary  privies  in  a  county, 
do  the  memorial  work  or  any  work,  if  you  leave  that  county  and  do 
not  leave  behind  you  an  organized  health  department?  For  that 
reason,  it  seems  to  me  that  it  is  of  extreme  importance  that  we  stress 
to  ourselves  the  value  of  building  permanent  organizations,  as  the 
fundamental  thing  we  have  to  do  is  to  build  up  county  health  depart- 
ments and  devote  our  entire  knowledge  to  building  them.  We  have 
had  no  other  suggestion  of  quite  as  much  value  as  Dr.  Williams's. 

The  SuBGJESON  General.  There  are  some  exceedingly  valuable  and 
interesting  papers  for  this  afternoon.  There  will  first  be  shown  a 
malaria  film,  gotten  up  by  Dr.  Abercrombie  and  others. 

Dr.  LuMSDEN.  I  would  like  to  submit  a  resolution,  in  order  that  the 
committee  may  consider  it  during  the  recess.  I  want  to  read  it  to  the 
conference,  so  that,  if  there  is  some  suggestion,  it  might  be  offered 
before  it  goes  to  the  resolutions  committee.  The  time  will  be  short 
for  the  committee : 

Whereas  (1)  over  53  per  cent  of  the  population  of  the  United  States  is  rural  and  the 
food  supply  for  our  whole  Nation  is  dependent  upon  production  in  the  rural  districts; 
and 
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Whereas  (2)  physical  defectiveneeB  and  preventable  diseaaee  have  been  found  by 
extensive,  careful  studies  to  be  as  prevalent  in  our  rural  as  in  our  urban  population  and 
only  about  3  per  cent  of  our  rural  population  is  served  by  local  whole-time  health 
departments  approaching  adequacy;  and 

Whereas  (3)  the  promotion  of  rural  health  work  la  obviously  of  local,  State,  and 
national  importance  and,  as  haa  been  demoDstnited,  may  be  secured  to  the  hi^est 
permanent  advantage  by  cooperative  activities  of  local,  State,  and  national  govern- 
mental health  agencies;  and 

Whereas  (4)  for  the  Public  Health  Service  to  proceed  in  a  busLnesslike  way  in  effect^ 
ing  its  cooperative  arrangements  with  State  and  local  governmental  health  agencies 
for  the  piomotum  of  rural  health  work  a  continuing  appropriation  is  neceasary;  and 

Whereas  (5)  the  application  of  the  principle  of  Federal  aid  extension  to  rural  health 
promotion  appears  entirely  logical,  consistent  with  the  theory  and  established  prac- 
tices of  our  system  of  government,  and  is  urgently  needed  at  this  time:  therefore 
be  it 

Resohedj  by  the  conference  of  State  and  Territorial  health  officers  with  the  Public 
Health  Service,  that  the  members  of  this  conference  individually  and  collectively 
indoise  the  principles  of  legislation  contemplated  by  the  Lever  rural  health  bill 
introduced  in  the  Sixty-sixth  Congress  and  agree  to  advocate  such  ptindples  with 
a  view  to  bringing  about  a  Nation-wide  popular  demand  upon  the  Congress  of  the 
United  States  for  such  legislation. 

Adjournment  to  2.15  p.  m.,  Thursday,  May  27,  1920. 

AFTERNOON  SESSION,  MAY  27,  1920. 

The  conference  reconvened  at  2.30  o'clock  p.  m.,  the  Surgeon 
General  presiding. 
Dr.  McLaughlin  submitted  the  following  Teport : 

ENDEMIC  INDEX  AND  COMMUNICABLE  DISEASE  CONTROL. 

As  you  perhaps  know,  I  happen  to  be  in  charge  of  the  division  that  is  obligated  to 
do  whatever  is  possible  to  prevent  the  spread  of  disease  in  interstate  traffic.  I  am 
here  to  stress  the  importance  of  communicable  disease  control.  As  you  perhaps 
remember,  some  years  ago  one  of  the  most  successful  of  oiur  low  comedians  had  a  song 
which  made  a  great  hit  all  over  the  country,  "You  can  not  play  every  instrument  in 
the  band/'  at  least  at  the  same  time,  but  what  you  can  do  and.  what  you  should  do  is 
to  play  the  particular  instnunent  that  is  assigned  to  you  for  whatever  it  is  worth. 
My  good  friend,  Arthur  McCormack,  has  intimated  that  I  would  emphasize,  and  I 
think  he  suggested  I  would  overemphasize,  any  particular  subject  which  happened 
to  be  assigned  to  me.  That  may  be  true — I  will  not  take  issue  with  him  on  that — 
but  I  deoire  to  say  that  the  commimicable  disease  control  is,  after  all,  thef  ondamenlal 
function  of  the  health  department  activities.  I  don't  say  it  is  the  most  important 
section  of  the  health  department,  but  it  is  the  best  understood  and  goes  back  in  a 
straight  line  to  the  beginning  of  health  departments,  and,  if  we  do  not  develop  this 
properly  and  logically,  we  have  little  claim  on  the  people  or  the  legislature  for  the 
development  of  the  fad  of  the  moment.  Now,  if  anyone  should  ask  me  what  is  the 
most  important  function  of  the  health  department,  or  what  is  the  most  important 
phase  of  public  health,  I  would  have  no  hesitancy  in  saying  that  the  moat  important 
phase  of  public  health  work  to-day  and  the  one  that  promises  the  best  results  now 
and  in  the  future  years  is  child  hygiene.  There  is  no  question  for  argument.  You 
may  struggle  with  the  present  generation,  with  the  old  man,  and  with  the  middle- 
aged  man,  and  with  the  young  man,  but  you  get  nowhere,  because  they  were  not 
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trained  in  youth;  they  have  acquired  their  habits  and  are  unchangeable  to  a  certain 
extent.  You  must  begin  with  the  young  generation.  Your  biggest  problem  and 
your  biggeet  success  you  will  find  in  child  hygiene  beginning  with  the  prenatal  care 
of  the  mother,  the  care  of  the  preschool  child,  the  care  of  the  school  child,  and  right 
through  into  adult  life. 

I  make  that  confession  freely,  but  I  want  to  come  back  to  communicable  disease 
control,  because  that  is  fundamental,  and  if  you  neglect  the  proper  development  ol 
that  you  do  it  to  the  detriment  of  the  public  health.  We  haven^t  controlled  commu- 
nicable diseases.  I  don't  believe  there  is  any  public  health  administrator  or  execu- 
tive officer  who  has  a  better,  fuller  cognizance  of  the  importance  of  child  hygiene 
and  other  public  health  work  than  I  have,  but  I  still  say  you  ought  to  complete  your 
machinery  for  the  control  of  communicable  diseases  as  rapidly  as  possible.  What  is 
oontrol  ol  conununicable  disease?  Upon  what  is  it  based?  It  is  based  in  most 
instances  upon  mortality  statistics.  Mortality  statistics  are  used  because  they  are 
infinitely  superior  to  the  morbidity  statistics  that  we  have.  If  we  had  proper  mor- 
bidity statistics,  we  would  work  on  morbidity  statistics  rather  than  mortality  etatis- 
tics,  for,  as  preventive  officers,  we  are  dealing  in  mortality  statistics  with  things  that 
have  already  happened.  We  are  locking  the  stable  after  the  horse  is  out,  and  too 
many  of  us  as  health  officers  are  going  along  in  the  position  of  the  man  who  does  not 
foresee  a  situation,  but  collides  with  it.  What  actually  happens  is,  we  suppress 
epidemics  and  stop  outbreaks  after  everybody  knows  there  is  an  epidemic.  Some- 
times the  health  officer  is  the  last  one  to  think  about  it.  I  include  myBeU  in  the  same 
category.  What  we  need  is  such  a  close  check  upon  the  prevalence  of  every  com- 
municable disease  that  we  shall  know  immediately  when  it  has  exceeded  the  normal 
and  establish  a  normal  for  that  particular  health  unit,  so  that  it  can  be  called  to  the 
attention  of  the  central  office  and  action  taken.  What  are  the  facts?  Ask  yourself 
what  knowledge  you  have  of  the  incipient  epidemics.  What  check  have  you? 
How  do  you  know  that  you  have  an  incipient  epidemic?  Isn^t  it  true  that  in  the 
majority  of  cases  your  knowledge  comes  when  it  has  assumed  such  proportions  that 
everyone  knows  there  is  an  epidemic?  Let  us  be  fair  with  ourselves.  Is  there  any 
way  in  which  this  thing  can  be  remedied? 

In  many  States  it  is  an  ideal  set  far  into  the  future,  because  it  involves  the  fair, 
aquaie  cooperation  of  the  medical  profession;  it  means  that  the  medical  practitioner 
rmlises  he  is  a  health  officer  without  pay  and  that  he  has  a  moral  obligation  to  report 
immediately  cases  of  disease.  When  he  reaches  that  point,  when  he  realizes  his 
obligation,  the  control  of  conmiunicable  diseases  will  be  less  difficult.  I  am  not 
blaming  the  health  officers  alone;  I  am  blaming  also  the  profession  and  the  attitude 
of  the  general  public,  because,  after  all,  there  are  thousands  of  cases  that  never  see 
a  doctor,  the  rex>orting  of  which  are  just  as  essential  in  the  prevention  of  the  spread 
of  disease  as  those  that  come  under  the  doctor's  care.  If  we  go  about  it  in  the  right 
way,  it  is  not  entirely  hopeless,  but  it  will  be  slow  work.  As  I  say,  certain  States  have 
some  such  system.  In  others  I  am  informed  that  members  of  the  State  board  of 
health,  doctors,  do  not  report  their  cases  of  contagious  diseases.  Yet,  with  a  smug 
complacency,  they  think  they  have  a  real  health  department  and  control  of  conta^ 
gious  diseases. 

Now  the  interest  of  the  Public  Health  Service  in  the  control  of  communicable 
diseases  in  States  is  due  to  this  fact,  that,  while  we  are  charged  with  the  prevention 
d  the  spread  of  disease  from  one  State  to  another  and  in  the  country  as  a  whole,  we 
are  told  by  Congress,  in  conformity  with  the  Constitution,  accentuated  year  by  year 
in  statutes,  that  we  must  proceed  in  this  way.  We  must  proceed  by  utilizing  the 
State  machinery,  the  State  laws  and  ordinances,  and  only  where  they  are  inefficient 
and  ineffective  are  we  permitted  to  apply  Federal  ordinances,  and  then  the  Federal 
ordinances  must  be  given  to  the  State  and  local  authorities  for  carrying  out,  and  only 
in  case  of  their  failure  to  do  so  has  the  Federal  Government  any  authority  to  act. 
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The  result  is  that  it  is  perfectly  assinine  for  the  service  to  c<Mnplete  its  own  machinery. 
The  goal  of  this  woik  is  to  develop  a  State  oiganization  that  will  have  the  machinery 
to  carry  out  the  prevention  of  disease  from  a  Federal  as  well  as  State  standpoint  in 
this  country.  That  involves  developing  in  every  State  health  organization  a  real 
active  division  of  communicable  disease  control.  Now,  having  that  object  in  mind, 
the  Public  Health  Service  made  a  start  last  year  in  detailing  to  the  States  epidemiologic 
aids.  We  hoped  tot  40  of  these;  we  got  8,  due  to  the  demands  for  the  personnel 
in  other  divisions.  These  men  were  men  who  had  been  through  the  extra-cantonment 
campaign.  Any  man  who  went  through  that  had  as  much  training  and  experience  as 
in  10  yean  under  ordinary  conditions.  They  were  brought  into  Washington  and  given 
an  extra  intensive  course  in  communicable  disease  control,  and  then  sent  oat  to 
8  different  States,  and  their  experiences  are  interesting  and  enlightening.  In  some 
States,  two  States  particularly,  I  will  not  mention  them  by  name,  they  aheady  had 
morbidity  statistics  in  such  shape  that  they  could  be  compiled  for  a  period  of  10 
years.  The  obvious  epidemics  were  eliminated  and  an  endemic  index  for  each 
health  imit  in  that  State  for  each  month  in  the  year  was  obtained.  It  is  set  down, 
and  now,  as  the  morbidity  reports  come  in  weekly  or  monthly,  they  can  check  them 
against  the  index  and  know  immediately  whether  they  have  more  than  they  ought  to 
have  f<Nr  that  disease  in  that  community  in  that  month  of  the  year.  In  other  States 
they  have  practically  no  morbidity  reports  whatever.  They  have  patchy  reporting 
of  mortality,  and  the  best  you  can  get  in  the  way  of  endemic  index  is  a  conjecture  or  a 
guess,  and  then,  when  you  have  this,  you  have  nothing  to  check  up  against.  I  am 
not  painting  a  blue  picture,  because  I  am  a  bom  optimist.  I  want  you  to  know  the 
fact;  I  want  you  to  get  out  of  the  position  of  smug  complacency  and  have  adequate 
Gonmiunicable  disease  control.  I  hope  we  shall  be  able  to  establish  in  tine  a  mor- 
bidity area  at  least  as  large  as  the  area  is  now  for  deaths,  and  until  we  do  that  we  can 
not  say  we  have  any  basis  for  decent,  proper  communicable  disease  control. 

I  hope  the  United  States  Public  Health  Service  will  be  fortunate  enough  to  have 
the  persoimel  available  to  place  in  every  State  of  the  Union  a  man  whose  business  it 
will  be  to  assist  the  State  health  officer  to  improve  the  condition  of  cosaanunicable 
disease  control.  There  is  not  a  State  in  which  he  would  not  be  useful  in  that  capacity, 
and  some  States  need  two  or  three  men.  This  is  in  direct  accord  with  the  policy  to 
build  up  sanitaiy  engineering  departments  for  the  control  of  water  supplies  in  States 
which  I  spoke  of  yesterday.  The  two  are  really  part  of  one  problem.  I  hope  I  will 
not  be  misunderstood  in  putting  such  stress  on  communicable  disease  control  that  one 
would  think  I  am  blind  to  the  other  important  problems,  especially  child  hygiene, 
but  I  do  want  to  stress  this  for  the  reason  that  we  have  not  been  getting  anywhere  near 
communicable  disease  control. 

Dr.  Jepson.  I  have  served  for  11  years  as  health  officer  in  a  city 
of  40,000  people  and  for  7  years  as  a  State  health  officer.  As  a  result 
of  that  somewhat  long  experience,  I  want  to  state  that  outbreaks  of 
disease  are  largely  due  to  three  causes,  all  of  which  can  easily  be 
obviated:  One,  failure  to  make  report  in  cases  of  commimicable 
diseases;  two,  delay  in  reporting  such  cases;  and  three,  errors  in 
diagnosis.  The  last  point  may  be  best  illustrated  by  referring  to 
smallpox  and  a  recent  experience.  In  the  mild  form  of  smallpox 
with  which  we  have  been  acquainted  in  the  last  20  years  there  are 
numerous  errors  in  diagnosis,  the  cases  usually  being  taken  for  vari- 
cella by  even  the  inteUigent  physician.  Within  a  week  there  were 
reported  to  my  office  seven  or  eight  cases  of  an  eruptive  disease  which 
the  health  officer  called  smallpox  but  which  a  physician,  older  in 
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practice  than  he  and  much  longer  in  that  town  than  he,  said  was  not 
smallpox.  I  sent  our  epidemiologist  to  investigate,  and  he  found 
that  the  first  case  was  in  an  adult,  and  the  mistake  of  pronouncing  it 
chicken  pox  was  absolutely  inexcusable.  That  patient  has  been 
allowed  to  go  about  the  town  without  any  control  whatever,  and 
seven  or  eight  cases  resulted  in  that  failure  in  diagnosis. 

As  a  local  health  officer,  I  have  had  reports  of  smaUpox  made  to 
me  on  the  f outh  or  fifth  day  of  the  eruption.  This  was  inexcusable 
and  I  coHsider  it  disgraceful  to  any  physician.  We  have  often, 
anfortunHlriy  generally,  throughout  the  country  failed  to  receive 
reports  of  these  acute  infectious  cases  at  all,  some  physicians  positively 
refusing  to  rep<»rt  and  others  failing  through  neglect.  I  have  a  thought 
to  throw  out  in  this  connection,  which  might  obviate  all  these  errors, 
if  it  could  be  put  into  universal  practice,  and  that  is  that  every 
physician,  first  of  all,  should  be  taught,  and  every  parent,  secondly, 
should  be  taught  promptly  to  isolate  every  case  of  acute  febrile 
disease,  especially  in  a  child,  until  a  diagnosis  can  positively  be  made. 
Why  should  you,  in  acute  cases,  whether  eruptive  or  otherwise, 
permit  a  child  or  other  person  to  continue  in  contact  with  other 
members  of  the  family  when  that  case  may  develop  into  smaUpox  or 
scarlet  fever  or  diphtiiieria,  or  other  disease  with  fatal  termination  t 
If  every  mother  were  instructed  to  strictly  isolate  her  child,  that 
danger  would  be  obviated.  If  the  careless,  indifferent  doctor  should 
come  in  later,  he  would  find  the  mother  wiser  than  he.  I  hope  that 
yon  will  try  to  instruct  the  physician  coming  within  your  observation 
to  warn  parents  of  the  danger  of  exposing  the  sick  to  the  well,  and 
finally  to  have  them  educated  to  isolate  promptly  every  acute 
febrile  case. 

Dr.  ScHEBESCHEWSKT.  Owing  to  the  fact  that  we  have  a  long 
program,  talks  will  be  limited  to  two  minutes. 

Dr.  Cabey.  In  Massachusetts  we  have  had  this  system  which 
Dr.  McLaughlin  speaks  of  in  force  for  some  time.  We  believe, 
however,  that  a  more  accurate  index  is  one  which  we  call  the  median 
endemic  index.  The  reason  for  this  belief  is  that  in  using  the  usual 
oidemic  index  one  excludes  all  epidemics  and  substitutes  for  these 
exclusions  a  figure  that  is  believed  to  more  accurately  represent  the 
proper  index  for  the  period.  Our  median  endemic  index  is  arrived 
at  by  arranging  the  reported  incidence  in  arithmetical  sequence  and 
choosing  the  median  figure.  This  does  not  necessitate  exclusion  or 
substitution,  and  it  is  surprising  how  often  the  reported  incidence  of 
the  more  usual  communicable  diseases  will  coincide  with  our  index. 
In  a  mild  infection  such  as  we  are  now  experiencing  with  measles 
and  scarlet  fever,  this  approximation  does  not  hold,  merely  because 
of  the  large  number  of  imreported  cases  by  householders  who,  because 
of  the  high  cost  of  medical  attention,  do  not  call  in  a  physician.    The 
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cure  for  this  condition  is,  of  course,  to  educate  the  householder  to 
report  the  cases  as  they  occur  in  his  family. 

There  is  one  thing  to  which  I  would  like  to  call  yomr  attention.  I 
do  not  know  that  you  men  of  the  service  realize  the  help  and  assist- 
ance that  your  weekly  report  is  to  us  men  in  the  various  States. 
Because  of  its  value  we  are  very  desirous  of  its  being  brought  up  to 
date.  There  is  delay  in  publishing  these  weekly  reports,  and  I  find, 
taking  that  period  when  they  ought  to  occur  as  at  least  10  days 
after  the  current  week,  that  in  13  States  the  report  was  two  weeks 
late;  in  44  States,  three  weeks;  there  were  144  reports,  four  weeks; 
4,  five  weeks;  59,  seven  weeks;  1,  eight  weeks;  2,  ten  weeks.  A 
report  that  is  so  delayed  is  of  little  value  to  us  save  as  a  matter  of 
record.  It  would  seem  as  though  the  service  might  adopt  the  same 
regulations  that  your  sister  bureau,  the  Census  Bureau,  has  and 
not  publish  the  report  imless  it  is  in  on  time. 

Dr.  DowLiNG.  I  am  sorry  to  say  we  plead  guilty  to  the  charge  of 
Dr.  McLaughlin.  If  anyone  can  suggest  how  we  can  get  the  doctors 
to  report  promptly,  we  would  appreciate  it  very  much.  Dr.  Mc- 
Laughlin sent  us  an  epidemiological  aid,  but  he  was  not  permitted 
to  stay.  If  he  could  have  continued  in  the  work  I  believe  we  would 
have  made  great  progress.  Like  the  gentleman  from  West  Virginia, 
in  my  opinion,  if  there  is  doubt,  chicken  pox  should  be  reported  as 
smaUpox  and  so  treated  until  diagnosis  is  determined.  Louisiana 
has  been  charged  with  a  number  of  deaths  from  smallpox.  We 
make  the  frank  admission,  though  we  realize  it  is  a  disgrace  to  our 
intelligence.  We  are  not  able  to  get  our  births  reported,  barely 
able  to  get  reports  of  deaths,  and,  unless  we  have  better  cooperation 
from  the  doctors,  as  well  as  the  people,  I  don^t  know  how  we  can 
accomplish  more.  At  present  we  can  not  get  grand  juries  to  indict 
or  our  courts  to  prosecute.  We  fimiished  evidence  against  a  promi- 
nent physician,  and  they  replied,  '*He  is  such  a  prominent  physician, 
we  can  not  afford  to  prosecute  him."  We  furnished  later  a  report 
on  another  physician.  The  statement  came  back  that  he  was  the 
''judge's  cousin,"  and  for  that  reason  they  couldn't  prosecute  him. 

Dr.  ScHEREscHEwsKY.  Any  further  discussion  ?  The  next  subject 
is,  ''Better  Morbidity  Reports." 

BETTER  MORBIDITY  REPORTS. 

(Dr.  Warren  submitted  the  following  report :) 

It  is  not  necessary  for  me  to  go  into  the  importance  of  better  morbidity  reports.  I 
want  to  state  that  we  now  have  32  States  widi  coUaborating  epidemiologisti!.  There 
is  no  reason  why  every  State  in  the  Union  can  not  avail  itself  of  the  system  of  collab- 
orating and  assistant  collaborating  epidemiologists,  with  the  advantage  of  saving 
itself  some  postage.  I  am  sorry  to  see  that  the  Post  Office  Department  has  ruled  against 
*""^«««  laboratory  specimens  by  mail  under  penalty.  They  said  that  it  was  impoe- 
t  this  subject  had  been  brought  up  numerous  times  with  them  by  the  Agrir 
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cultural  Department  in  regard  to  flamplee  of  soil  Bent  in  that  way,  and  on  all  occasion? 
they  had  ruled  against  it. 

With  a  view  to  obtaining  better  reports,  Congress  was  asked  for  |100,000  to  put  in 
each  of  the  31  States  that  were  then  reporting  a  statistical  clerk  who  would  aid  the 
States  in  getting  such  reports  as  the  Public  Health  Service  wanted,  but,  owing  to  the 
fact  that  Congress  for  this  year  was  cutting  down  in  expenditures,  they  did  not  grant 
this  increase;  but  I  feel  sure,  in  time,  when  the  Treasury  gets  in  better  shape,  we 
will  be  able  to  furnish  a  statistical  clerk  to  States  cooperating  in  this  regard  with  the 
Public  Health  Service. 

'niere  has  been  some  criticism  of  the  Public  Health  Reports  because  they  contain 
morbidity  reports  which  are  out  of  date  and  of  no  immediate  use  to  the  health  officers. 
The  Public  Health  Service  feels  under  obligation  to  publish  all  official  morbidity 
reports  received  even  though  th^  be  too  late  for  immediate  use  by  health  offioen. 
Such  repcrts  may  be  of  use  lor  statistical  purposes  at  later  dates,  and,  further,  may 
furnish  a  comparative  basis  for  improvement  of  these  reports. 

It  is  desired  to  invite  the  attention  of  the  State  and  local  health  authorities  to  the 
weekly  telegraphic  reports  as  published.  It  is  desired  that  these  weekly  telegraphic 
reports  reach  the  bureau  on  Monday  or  Tuesday  of  each  week  and  contain  the  report 
of  the  previous  week  ending  on  Saturday.  These  telegraphic  reports  should  cover  in 
detail  any  unusual  condition.  They  should  not  summarize  morbidity  reports  by 
counties  nor  by  cities  unless  some  xmusual  condition  exists  in  the  county  or  city  in 
the  State. 

The  Public  Health  Reports  contain  each  week's  morbidity  reports  as  received  from 
cities  of  10,000  xxipulation  or  more.  There  are  709  cities  in  the  United  States  in  that 
ciaas.  The  service  has  been  receiving  fairly  good  reports  from  about  one-half  of  these 
cities.  I  believe  535  cities  make  some  kind  of  report.  I  wish  to  be  clearly  under- 
stood that  the  Public  Health  Service  desires  in  all  cases  to  make  contact  with  local 
and  municipal  health  authorities  in  the  collection  of  morbidity  reports  through  the 
State  health  officers,  but  the  method  of  collecting  from  the  cities  such  reports  as  pub- 
lished in  the  Public  Health  Reports  was  instituted  years  ago,  and  until  a  State  can 
furnish  from  those  cities  better  reports  than  those  now  obtained  it  is  desired  to  continue 
the  jNresent  method.  It  is  realized  that  this  method  is  not  in  line  with  the  general 
policy  of  the  service,  but  it  is  of  great  advantage  to  continue  it  until  some  better  method 
is  forthcoming. 

I  would  like  to  have  some  discussion  as  to  what  State  health  officers  think  of  the 
{rian  for  a  weekly  telegraphic  report  from,  say,  100  cities  in  the  United  States  scat- 
tered geographically  so  as  to  obtain  a  fair  index  as  to  what  is  occumi^  as  to  unusual 
conditions.  Such  reports  would  have  to  be  received  on  Monday  morning  for  the  week 
ending  on  the  previous  Saturday.  These  reports  would  be  simunarized  and  mime- 
ographed, then  telegraphed  to  the  States  and  given  out  to  the  press.  To  obtain  these 
reports  it  would  be  necessary  for  the  100  cities  selected  to  report  direct  to  the  bureau 
by  teleraph  and  not  to  the  State  health  authorities.  However,  it  will  be  necessary  to 
obtain  an  appropriation  for  this  purpose  before  such  plan  can  be  instituted. 

There  has  been  some  critiosm  as  to  the  delay  in  receiving  the  Public  Health  Reports 
each  week.  This  delay  has  been,  for  the  most  part,  due  to  the  crowded  conditions  in 
the  Government  Printing  Office.  Great  efforts  have  been  made  to  avoid  this  delay 
by  the  bureau  and  these  efforts  will  continue. 

TEETH  AND  MOUTH  INFECTION. 

Maj.  L.  G.  Mitchell.  I  will  not  take  the  time  to  express  my 
pleasure  in  addressing  you.  After  the  ''measles  and  mumps"  epi- 
demic in  our  camps,  1917-18,  the  Surgeon  General's  OflSce  recognized 
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more  than  ever  the  dose  relation  existing  between  infection  in  bad 
mouths  and  systemic  diseases.  The  heavy  death  rate  from  theee 
diseases  was  unusual.  A  partial  survey  disclosed  mouth  infection 
in  every  case  examined.  The  film  ''Come  Clean"  was  made  at  the 
Army  Medical  Museum,  for  the  purpose  of  teaching  the  soldiers  the 
importance  of  keeping  their  teeth  clean  and  having  their  mouths 
freed  from  all  infection.  In  making  the  film  I  incorporated  features 
of  interest  to  the  general  public,  so  it  would  be  of  value  after  the 
war.  It  is  attracting  considerable  attention  from  the  professions  as 
well  as  from  the  pubUc  for  it  shows  how  infection  from  bad  teeth 
reaches  the  various  oigans  of  the  body,  also  the  importance  of  the 
deciduous  teeth  and  the  causes  of  malocclusion  which  results  in  much 
of  our  malnutrition  among  children;  matters  which  our  medical  men 
should  be  in  close  touch  with.  Foreseeing  possible  criticism  from 
some,  I  asked  Col.  Frank  Billings  to  direct  the  more  scientific  part 
of  the  picture,  wherein  we  trace  the  infection  from  the  mouth  to 
various  parts  of  the  body;  also  to  write  the  titles.  The  picture 
starts  with  an  interesting  story,  of  camp  life.  The  hero  is  ridiculed 
for  brushing  his  teeth  and  when  they  hide  his  brush  a  fight  ensues. 
He  then  tells  his  story.  From  this  we  go  into  the  subject  of  oral 
hygiene  in  a  constructive  way.  The  Surgeon  General  expressed  his 
approval  by  allowing  30  copies  to  be  made,  23  copies  being  circulated 
by  the  Department  of  the  Interior. 

This  film  expresses  the  opinion  of  many  of  the  coimtry's  leading 
smrgeons,  pathologists,  and  research  men.  All  who  are  interested  in 
health  conservation,  in  the  prevention  of  communicable  diseases, 
and  in  the  health  of  our  children  should  get  in  closer  touch  with  these 
important  matters  for  they  are  fundamental.  The  masses  of  people 
no  longer  die  from  great  plagues,  but  from  a  simple  infection  the  focus 
of  which  would  give  no  trouble.  Let  us  work  together  to  keep  the 
blood  free  from  the  disease-producing  bacteria. 

TBACHOMA. 

The  SuBGEON  General.  The  next  subject  is  trachoma  and  Dr. 
McMullen  is  the  father  of  trachoma. 

Dr.  McMuLLEN  made  the  following  report : 

In  view  of  the  fact  that  the  Surgeon  General  has  introduced  me  as  the  father  of 
trachoma,  I  will  omit  any  reference  to  the  ancient  origin  of  this  disease.  Since 
trachoma  is  not  the  direct  cause  of  death,  there  are  no  mortality  statistics  to  emphasize 
the  importance  of  this  dangerous  communicable  disease  to  the  public  health  officer, 
but  it  presents  a  problem  more  lai^gely  economic  than  any  other  in  the  whole  field  of 
preventive  medicine.  As  is  often  the  case  in  smallpox,  the  disease  is  classed  as 
some  benign  condition  until  it  has  attacked  large  numbers  of  people  with  damaging 
effects  to  their  eyes.  As  Drs.  Dowling  and  Jepson  have  said  about  smallpox,  it  is 
easy  to  get  an  opinion  that  it  "isn't"  in  most  cases. 
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The  incubation  i>eiiod  of  trachoma  has  not  yet  been  determined  with  any  accuiacy, 
but  it  appears  to  be  prolonged  over  a  considerable  period.  What  the  health  officer 
vants  to  know  is  some  practical  standard  by  which  he  can  readily  recognize  a  condi- 
tion of  the  eyelids  which  shotdd  not  be  permitted  in  schools  or  other  meetings,  as  a 
protection  to  the  public  health.  He  is  not  so  much  concerned  with  hairsplitting 
diagnosBs  wMdi  postpones  any  preveotive  meaevee  until  some  damage  has  occmved« 
It  appears  that  there  is  no  suidi  thing  as  an  agreement  upon  the  diagnosis  of  trachoma 
in  which  everyone  would  concur.  This  was  demonstrated  at  the  New  Orieans  meet- 
ing of  the  American  Medical  Association  last  April,  as  those  of  you  who  were  pres- 
ent will  no  doubt  agree. 

I%o0e  of  us  who  have  had  to  deal  praetieany  with  trachoma  realize  that  it  is  a 
aerious  menace*  Tradioma  surveys  were  made  originally  in  Kentucky  about  8 
years  ago  when  trachoma  prevention  work  was  commenced.  Since  then  surveya 
have  been  made  in  Tennessee,  West  Virginia,  Virginia,  Florida,  Texas,  Arkansas, 
IGsBouriy  and  other  States.  In  speaking  of  smallpox,  Dr.  Dowling  suggests  that  the 
suspicious  cases  be  acted  on  as  positive  cases  and  excluded  from  gatherings.  This  is 
an  excdlent  and  practical  rule  and  one  which  should  be  applied  to  trachoma  and 
allied  conditions  regardless  of  the  ever-present  fellow  who  was  bom  in  the  objective 
case.  FoUicidar  conjunctivitis  or  foUiculosis  could  and  should  in  this  way  be 
excluded.  This  condition  is  easily  curable  and  could  than  be  returned  to  school 
with  littie  loss  of  school  time.    This  course  is  pursued  in  the  Philadelphia  schools. 

Health  officers  are  continually  embarrassed  with  conflicting  diagnoess  of  trachoma 
and  it  would  be  well  if  the  Surgeon  General  could  name  a  committee  consisting  of 
some  of  the  prominent  ophthalmologists  of  the  country  to  work  in  cooperation  with 
the  service  in  the  hope  of  standardisstng  the  diagnosis. 

Perhax)s  the  health  officers  who  have  experienced  difficulty  in  handling  these  eye 
cases  will  express  themselves. 

Dr.  McCoBiiACK.  I  think  trachoma  is  one  of  the  most  serious 
problems  that  confronts  the  health  officer  of  Kentucky.  I  am  per* 
feetly  confident  that  every  health  officer  in  the  United  States  who 
18  now  confronted  with  trachoma  has  a  morbidity  problem,  unless 
we  get  rid  of  the  foci  of  the  disease,  particularly  in  certain  districts. 
Dr.  McMullen  has  treated  very  many  of  these  cases.  Our  own  rule 
in  Kentucky  is  to  exclude  from  school  all  cases  of  trachoma  and  all 
cases  of  follicular  conjunctivitis,  unless  they  can  clearly  be  stated  not 
to  be  trachoma.  All  of  those  cases  ought  to  be  treated,  and  I  think 
this  is  probably  the  only  practicable  standard  that  can  be  adopted. 
All  the  cases,  the  treatment  of  which  is  a  simple  cautery,  ought  to 
be  precluded  from  school.  They  can  be  gotten  back  in  school, 
but  not  any  quicker,  if  there  are  no  defects.  They  can  all  be  relieved 
immediately  and,  if  the  ones  who  have  follicular  conjunctivitis  are 
treated,  there  is  no  harm  done  to  anyone.  I  believe  it  is  of  the  utmost 
importance  that  a  board  of  experts  be  constituted  by  this  service 
that  will  clearly  establish  on  definite  and  scientific  hnes,  after  a 
study  of  the  question,  the  differentiation  in  diagnosis  of  trachoma. 
The  men  on  the  board  should  bring  in  the  constructive  verdict  on 
the  problem  involved  and  secure  the  support  of  the  ophthalmology 
profession,  so  that  we  can  help  to  get  rid  of  this  tremendous  disease. 
S1902*— 21 8 
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There  are  thousands  of  children  in  this  country  who  are  doomed  to 
inefficiency  and  a  large  number  to  eventual  blindness.  It  is  not  a 
matter  for  academic  discussion,  or  that  we  have  a  right  to  dally  with. 
It  is  a  tremendous  problem  that  involves  large  numbers  of  our 
children.  I  can  not^  permit  an  opportunity  to  pass  without  paying 
a  personal  tribute  to  Dr.  McMullen  on  his  work.  Coming  into  Ken- 
tucky as  he  did,  walking  or  riding  on  a  horse  over  roadless  country, 
going  into  homes  and  schools  where  the  blind  led  the  blind,  finding 
the  enormity  of  the  problem,  working  hard  in  a  hard  country  in  a 
hard  way  for  a  solution  of  it,  and  finding  a  method  of  relief.  It  does 
not  make  any  difference  how  many  doubting  Thomases  there  are, 
or  how  slowly  it  is  adopted,  it  must  be  adopted  by  every  intelligent 
man  everywhere  by  members  of  the  profession  every  where.  I  want 
to  say  there  is  no  other  distinction  that  this  service  has  attained  in 
all  the  years  of  its  history  which  entitles  it  to  more  credit  and  more 
glory  than  the  unassuming  work  that  was  done  by  John  McMullen  in 
the  mountains  of  Kentucky. 

Dr.  DowLiNG.  I  merdiy  want  to  indorse  what  the  previous  speakers 
have  said.  When  Dr.  McMullen  read  his  paper  before  the  medical 
conference  in  New  Orleans  last  October  I  took  occasion  to  ask  a  few 
of  the  doctors  doing  special  work  how  many  cases  they  had  treated 
during  the  last  12  months,  and  it  was  surprising  to  get  their  reports. 
The  regulation  of  the  State  board  of  health  requires  that  all  cases  be 
reported.  The  city  boards  of  health  do  not  require  it.  When  I  was 
doing  eye,  ear,  nose,  and  throat  work  I  saw  an  average  of  20  to  30 
cases  a  year.  It  appeared  that  frequently  doctors  were  in  doubt 
relative  to  the  diagnosis  of  eye  trouble  as  trachoma  and  almost  inva- 
riably gave  the  patient  the  benefit  of  the  doubt. 

Dr,  McDoNELL.  I  would  like  to  second  the  suggestion  that  a  com- 
mission be  appointed  to  study  and  outline  and  diagnose  the  length  of 
time  that  these  children  be  excluded.  Dr.  McMullen  made  us  a  visit 
in  Jacksonville  a  few  years  ago  and  he  went  over  with  the  different 
eye  men  in  the  city  25  or  30  cases  we  suspected  of  being  trachoma. 
Following  this  visit  all  of  the  eye  men  called  this  condition  trachoma 
except  one  man.  Since  that  time  some  of  them  are  beginning  to 
weaken,  and  it  is  throwing  a  good  deal  of  responsibility  on  me  as  to 
the  length  of  time  to  keep  these  children  out  of  school.  That  is  what 
a  health  officer  wants  to  dodge  in  a  city. 

PROVISIONS  FOR  LEPERS. 

Dr.  McCoy  made  the  following  report : 

I  asBume  that  I  am  expected  to  talk  on  leproey,  and  am  sure  the  first  thing  you 
will  want  to  hear  something  about  is  the  Federal  leprosarium.  There  have  been 
heartbreaking  delays  in  connection  with  the  establishment  of  this  institntion,  but 
it  any  of  you  have  ever  tried  to  place  a  flourishing  colony  of  about  300  lepera  in  your 
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own  community,  or  in  one  adjacent  to  that  in  which  you  live,  you  will  underetand 
the  difficultiee  which  have  conironted  the  board  appointed  by  the  Suzgeon  General  to 
select  a  site  for  the  National  Home  for  Lepers.  I  hope  that  in  a  very  short  time 
the  final  decision  will  be  made  and  the  Government  will  be  in  a  position  to  take  caie 
of  the  lepers  of  the  coimtry. 

We  have  recently  been  much  interested  in  a  new  method  of  treatment  used  by 
Di8.  McDonald  and  Dean  in  Honolulu  which  appean  to  be  proving  satisfactory. 
These  gentlemen  use  hypodermically  the  ethyl  esters  of  tJie  acids  found  in  chaulmoogia 
oil;  this  is  a  modification  of  the  treatment  which  Dr.  Heiser  resuziected  and  applied 
extensively  in  the  Philippines  some  five  or  six  years  ago.  A  report  of  the  work  is 
in  press  at  the  present  time  and  details  will  be  available  in  the  relatively  near  future. 

Recently  we  have  been  interested  in  the  distribution  of  lepers  in  the  United  States 
with  respect  to  the  locality  of  infection,  and  the  data  at  my  disposal  indicates  that 
leprosy  is  not  communicable  in  our  northern  communities.  I  am  most  anxious  to 
have  any  information  which  any  of  you  may  have  on  this  point. 

Dr.  Tbottisb.  I  would  like  to  say  a  few  words  about  leprosy.  The 
establishment  of  a  Federal  leprosarium  is  being  vigorously  opposed  by 
everybody.  You  are  probably  aware  that  we  have  a  receiving  leper 
station  on  the  outskirts  of  Honolulu.  The  people  pay  no  more 
attention  to  this  hospital  than  you  would  to  a  general  hospital.  We 
have  99  cases  on  hand  there  now,  the  oldest  62,  the  youngest  7,  the 
average  age  being  23.  We  are  administering  to  all  these  people  the 
new  remedy  for  leprosy,  which  is  being  made  in  the  College  of  Hawaii 
by  Dr.  E.  L.  Dean,  and  is  administered  by  Acting  Asst.  Surg.  J.  T. 
McDonald,  of  the  United  States  Public  Health  Service.  Dr.  Dean 
does  not  state  positively  that  the  present  method  of  treatment  is  a 
sure  cure  for  leprosy,  but  the  results  so  far  attained  have  been  most 
encouraging  and  warrant  the  belief  that  a  most  important  advance 
has  been  made  in  the  treatment  of  this  disease.  As  a  result  of  the 
treatment  given  during  the  past  year,  48  patients  were  paroled  and 
to  date  none  of  these  have  returned  to  the  hospital.  The  missionary 
work  done  by  these  paroled  patients  has  been  wonderful.  We  are 
now  admitting  patients,  who  have  come  voluntarily  to  the  Kalihi 
Hospital  for  treatment,  the  disease  in  any  case  not  having  existed 
for  longer  than  six  months.  The  board  of  health  has  the  confidence 
of  the  people,  and  this  alone  is  the  most  encouraging  aspect  of  the 
leprosy  situation  in  Hawaii.  In  previous  years  the  Hawaiians  suffer- 
ing from  leprosy  would  be  hidden  away,  possibly  for  five  or  more 
years,  until  the  patient  became  practically  helpless,  when  he  would 
be  brought  in  and  surrendered  to  the  board.  This  condition  no  longer 
exists.  Patients  suffering  from  leprosy  are  coming  in,  waiving  an 
examination  by  a  board  of  physicians,  and  willingly  accepting  the 
decision  of  the  attending  physician  as  to  whether  or  not  they  are 
lepers.  The  board  of  health  expects  to  hold  a  parole  board  in  July, 
and  at  that  time  it  is  expected  that  many  patients  will  be  released 
from  the  hospital  on  parole. 
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Dr.  McCoRMAOK.  In  Panama,  in  the  absence  of  Dr,  Grubbs,  who 
is  doing  exactly  the  same  work  in  Panama  for  the  service,  the  receiving 
station  is  in  the  hospital.  All  the  patients  are  brought  there  and 
examined.  They  feel  no  anxiety  about  the  disease.  In  addition  to 
indorsing  the  recent  modification  of  Dr.  Heiser's  treatment,  I  want 
to  indorse  especially  the  social  relation  in  the  care  of  the  patients. 
Due  to  Dr.  Qrubbs,  it  has  more  than  doubled  the  population  as  it 
has  in  Hawaii,  and  the  people  are  sending  their  cases  in  very  much 
earlier,  which  makes  the  treatment  more  hopeful.  I  hope  this  idea 
will  be  taken  into  consideration.  These  people  are  not  treated  as 
criminals,  or  as  hopeless  cases,  but  given  every  sort  of  humanitarian 
attention.  They  are  not  put  in  an  institution,  but  given  little  cot- 
tages where  they  can  be  cared  for  humanely.  It  is  of  the  utmost 
importance  that  they  come  and  stay  throughout  the  treatment. 
Dr.  Grubbs  more  than  doubled  the  population. 

The  Surgeon  General.  Before  going  to  the  next  subject,  Dr. 
Creel,  chief  of  the  quarantine  division,  wants  to  make  a  statement 
which  is  not  strictly  on  the  program,  but  one  in  which  we  feel  that 
State  health  officers  have  a  deep  interest,  both  from  a  sentimental 
and  from  a  health  standpoint,  and  that  is  with  the  return  of  the 
soldiers'  bodies  from  France. 

RETURNING  BODIES  OF  SOLDIERS  FROM  FRANCE. 

Dr.  Creel.  On  several  occasions  inquiry  has  been  made  of  the 
bureau  as  to  the  propriety  and  safety  of  permitting  public  funerals; 
^more  especially  the  opening  of  the  caskets  and  exposing  the  bodies 
of  the  returned  doldier  dead.  The  attitude  of  the  bureau  on  this 
subject  is  probably  the  attitude  of  most  practical  public  health 
officials  with  respect  to  the  disinterment  of  the  body  that  had  been 
embalmed  or  otheninse  treated  and  disinfected.  It  was  deemed  to 
be  of  no  danger  from  a  public  health  standpoint — certainly  no  danger 
from  a  public  funeral  and  probably  not  from  the  opening  of  the  casket, 
and  this  was  the  response  that  the  bureau  made  to  such  inquiries. 

More  recently,  however,  Dr.  St.  Clair  Drake  took  up  the  matter  with 

the  War  Department,  and  in  reply  he  received  from  the  Quartermaster 

General  the  following  message  which  sets  forth  the  attitude  of  the 

War  Department: 

Reference  your  telegram  May  6  to  Secretary  of  War.  No  authority  thlB  office 
prescribe  reg:ulation8  for  handling  of  soldier  dead  by  relativeB  or  other  persons  alter 
delivery  of  body  in  the  different  States.  This  a  matter  for  State  r^:ulation.  Thought 
most  States  treat  disinterred  bodies  as  infectious  and  dangerous  to  public  health 
and  Burroimd  the  handling  of  such  bodies  with  most  rigid  health  precautions.  We  are 
conforming  to  stringent  mortuary  regulations  of  European  countries  as  to  technique 
of  disinterments  and  preparation  for  shipment.  All  bodies  carefully  and  thoroughly 
treated  with  disinfectants  and  deodorants  by  American  embalmera  in  Europe  and 
placed  in  hermetically  sealed  caskets  specially  designed  for  this  work,  each  casket 
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rigidly  tested  prior  to  U0e  and  carefully  scrutiDued  after  receipt  with  body  in  United 
Statee  and  if  body  is  left  undisturbed  in  its  sealed  metallic  lined  casket  presents  no 
source  of  danger  to  the  community.  Agree  with  you  that  uniform  regulations  all 
States  hi^y  desirable.  Viewing  remains  accomplishes  no  useful  purpose,  as  iden- 
tification is  clearly  established  before  permit  is  issued  for  body  to  be  returned  to 
relatives.  A  gruesome  spectacle  at  best  and  unless  guarded  by  most  rigid  regulations 
may  xvove  a  source  of  danger  to  the  community  notwithstanding  elaborate  sanitary 
precautions  taken  by  disinterring  embalmers. 

When  inquiry  was  first  made  of  the  bureau  on  this  subject  the  ceme- 
terial  division  of  the  War  Department  was  telephoned  to  and  asked 
as  to  what  precautions  would  be  taken  on  the  other  side.  They 
stated  that  all  bodies  had  been  embalmed  or  otherwise  appropriately 
prepared  for  return,  thus  giving  the  bureau  the  impression  that  they 
were  all  bodies  that  had  been  buried  a  long  time.  As  a  result  of  this 
tel^ram  from  Dr.  St.  Clair  Drake,  the  Secretary  of  War  requested 
the  Stffgeon  General  of  the  Army  to  confer  with  the  Surgeon  General 
of  the  Public  Health  Service  on  this  subject,  because  the  War  Depart- 
ment, as  evidenced  by  the  telegram  from  the  Quartermaster  General, 
was  opposed  to  public  funerals.  At  the  conference  with  the  officers 
of  the  cemeterial  division,  the  bureau  representative  pointed  out  that 
from  a  public  health  viewpoint  there  was  no  danger  in  opening  the 
casket  of  a  body  that  had  been  disinterred  after  prolonged  burial. 
An  Army  officer  stated  that  a  number  of  these  soldiers  had  died 
from  influenza  and  had  been  recently  buried.  This,  of  coiuise, 
might  make  a  difference.  There  seems  to  be  no  special  good  accom- 
plished by  opening  the  casket.  It  is  a  gruesome  spectacle,  and  despite 
the  recognition  of  the  fact  that  there  is  no  very  great  danger,  never- 
theless, it  is  believed  that  there  should  be  some  imiform  practice 
against  public  ftmerals,  or  rather  against  openiag  the  caskets  of 
soldier  remains  disinterred  la  Europe  and  brought  back  to  the 
United  States  for  reburial. 

Dr.  Drake.  Just  prior  to  sending  these  telegrams  to  the  Siu*geon 
General  of  the  Army  and  the  Surgeon  General  of  the  United  States 
Public  Health  Service  the  State  Department  of  Health  of  Illinois 
was  besieged  from  all  quarters  of  Illinois  as  to  what  ruling  would 
prevail  affecting  the  handling  of  the  bodies  of  returned  soldiers. 
In  the  absence  of  any  instruction  I  wired  the  Surgeon  General  of  the 
Army  and  the  Surgeon  General  of  the  United  States  Public  Health 
Service  that  some  ruling  and  uniformity  of  action  appeared  to  be 
desirable.  Great  pressure  was  brought  to  bear  upon  the  State 
authorities  to  permit  opening  the  caskets  and  to  hold  public  funerals. 
Our  judgment  was  that  there  would  be  no  great  danger  in  opening 
the  caskets.  In  ruling  that  way  our  action  was  in  accordance  with 
the  recommendation  of  the  Surgeon  General  of  the  United  States 
Public  Health  Service.  We  did  urgently  advise  against  opening 
the  caskets,  but  if  they  were  opened  it  was  required  that  they  be 
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opened  only  in  the  presence  of  one  member  of  or  some  person  selected 
by  the  f amdly.  Our  ruling  appears  to  work  to  the  satisfaction  of  all. 
The  Surgeon  General.  I  think  that  is  an  excellent  suggestion. 
I  think  there  should  be  some  rule  which  would  stop  people  from 
having  the  caskets  opened. 

MIGRATION  OF  TUBERCULOUS  PERSONS. 

Surg.  Smith  made  the  following  report: 

Migration  of  tuberculous  subjects  is  still  a  problem.  The  causes  are  various  and 
some  of  them  can  be  removed  by  concerted  and  persistent  efforts.  When  the  average 
family  doctor  finds  a  case  of  tuberculosis  his  first  instinct  is  to  send  the  patient  away 
to  some  other  place.  There  are  several  reasons  for  this.  The  general  practitioner 
is  not  skilled  in  the  treatment  of  tuberculosiB  nor  is  he  interested  in  it.  He  has  been 
taught,  unfortunately,  to  send  all  his  tuberculous  patients  to  a  specialist  in  tuber- 
culosis, in  a  special  institution  and  a  special  climate.  He  believes  that  the  patient 
expects  this  advice  as  soon  as  the  diagnosis  is  announced.  The  physician  continues 
to  give  this  advice  regardless  of  the  fact  that  there  are  not  enough  special  institutions 
or  specialists  in  the  world,  and  never  will  be,  to  receive  and  treat  more  than  a  small 
fraction  of  the  tuberculous  needing  care.  As  a  result,  diagnoses  are  delayed  or  with- 
held by  the  doctor,  symptoms  are  concealed  by  the  patient  and  later,  like  a  wounded 
wild  creature,  the  hapless  patient  hides  himself,  concealing  his  disease  among  the 
marts  of  industry  and  trade.  Tuberculous  patients  are  far  too  numerous  to  rel^^ate 
exclusively  to  specialists.  They  constitute  approximately  one-third  of  male  patients 
needing  hospital  care.  Moreover,  in  the  hands  of  skilled  physicians  the  home  treat- 
ment of  tuberculosiB  is  highly  successful. 

We  need  better  undergraduate  teaching  in  medical  schools  and  a  chair  of  tuber- 
culosis in  every  medical  college.  We  need  provision  for  a  limited  number  of  tubei^ 
culouB  patients  in  every  general  hospital  in  the  country  for  the  proper  training  of 
persoimel  and  for  the  proper  preliminary  training  of  the  patients  themselves  prepara- 
tory to  b^inning  home  treatment  under  a  family  doctor  in  sympathy  with  the  plan 
and  wise  in  all  the  methods  of  treatment.  Such  a  plan  would  popularize  treatment 
in  the  home  climate  and  do  much  to  counteract  the  pernicious  advice  which  has  been 
routine  for  20  years  by  which  patients  are  uiged  to  seek  a  change  of  climate. 

The  policy  of  opening  general  hospitals  to  tubeculous  patients  was  advocated  by 
the  National  Tuberculosis  Association  at  its  annual  meeting  in  1916.  The  Suigeon 
General  of  the  Public  Health  Service  advocated  the  adoption  of  such  a  policy  in  a 
telegram  to  the  American  Medical  Association  at  its  annual  meeting  in  1920.  There 
is  no  doubt  that  in  this  single  measure,  so  easy  to  accomplish,  so  pregnant  with  xxmbI- 
bilities  of  good,  is  to  be  found  one  of  the  most  important  means  to  further  the  traimii^ 
of  practitioners  of  medicine  in  this  important  subject,  to  set  the  stamp  of  scientific 
approval  upon  the  practice  of  retaining  tuberculous  patients  in  the  home  climate, 
to  counteract  the  absurd  fear  of  tuberculosis  common  among  the  laity,  to  insure  earlier 
diagnosis,  and  to  encourage  the  hospitalization  of  patients  who  otherwise  would  cer- 
tainly be  deprived  of  it.  It  is  to  be  earnestly  hoped  that  every  exponent  of  measures 
to  improve  the  public  health  will  voice  an  approval  wherever  opportunity  arises  of 
this  important  measure. 

BEPOBT  OF  GOMMriTEE  ON  RESOLUTIONS. 

Dr.  Dbake.  Mr.  Chairman,  your  resolutions  committee  has  re- 
ceived but  four  resolutions.  All  have  been  carefully  considered  and 
reported  back  to  the  conference  with  the  recommendation  that  they 
be  adopted.    The  first  is  as  follows: 
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Retolvedf  That  any  laws  ooncerzung  the  sanitation  of  public  conveyances  and  public 
railway  stations  should  contain  a  clause  penalizing  the  public  for  befouling  such 
conveyances  and  such  stations,  for  we  recognize  that  unclean  and  befouled  public 
conveyances  and  stations  are  made  so  by  dirty  people  and  they  fdiould  be  penalized 
for  their  filth. 

The  Fesolution  was  adopted. 

Dr.  Drake.  The  second  resolution  is  one  prepared  by  the  com- 
mittee at  the  suggestion  of  the  conference.    It  reads  as  follows: 

Whereas  there  has  been  introduced  in  Coi^gress  a  bill  (H.  R.  10925,  S.  3259,  known 
aa  the  l^eppard-Towner  bill)  making  provision  for  promoting  the  care  of  maternity 
and  infancy  in  the  several  States;  and 

Whereas  there  has  been  created  in  this  bill  new  Federal  and  State  health  agencies 
known  as  "A  Federal  Board  of  Maternal  and  Infant  Hygiene''  and  ''State  Boaids 
of  Maternal  and  Infant  Hygiene; "  and 

Whereas  the  establishment  of  new  or  competing  health  oiganizations,  Federal  or 
State,  weakens  the  efforts  of  the  existing  legally  constituted  health  agencies:  There- 
fore be  it 

Raolvedj  That  it  is  the  sense  of  the  Eighteenth  Annual  Conference  of  the  State 
and  Territorial  Health  Authorities  with  the  United  States  Public  Health  Service 
that  the  objects  of  the  Sheppard-Towner  bill  for  the  public  protection  of  infant  and 
maternal  life  be  strongly  indorsed;  and  be  it  further 

Resolved,  That  it  is  the  sense  of  this  conference  that  the  Federal  administration  of 
this  act  should  be  under  the  supervision  and  control  of  the  PubUc  Health  Service, 
and  in  States,  of  the  State  health  authorities;  and  that  the  sections  of  said  bill  relat- 
ing to  administration  be  changed  to  accord  with  these  suggestions;   and  be  it  further 

Reeolved,  That  this  resolution  be  laid  before  the  Committees  on  Education  and 
Labor  of  the  House  and  Senate  by  a  special  committee  representing  this  conference. 

Dr.  McCoBMACK.  I  believe  it  would  be  very  much  more  forcible 
if  that  resolution  were  laid  before  the  State  and  provincial  health 
authorities.  I  move  it  be  transmitted  to  the  State  and  provincial 
health  boards,  and  that  the  conference  approve  it  now. 

The  resolution  was  adopted. 

Dr.  Drake.  The  third  resolution  is  one  offered  by  Dr.  Kankin : 

Rewhed,  That  it  is  the  sense  of  the  Eighteenth  Annual  Conference  of  the  State 
and  Territorial  Health  Authorities  with  the  United  States  PubUc  Health  Service 
that  the  objects  of  the  Fess-Capper  bill  for  physical  education  should  be  strongly 
indoned;  and  be  it  further 

Remdved,  That  it  is  the  sense  of  this  conference  that  the  Federal  administration  of 
the  said  bill  as  it  relates  to  the  sanitation  of  school  buildings  and  grounds  and  the 
detection  and  treatment  of  physical  and  mental  defects  and  diseases  of  school  children 
should  be  under  the  direction  of  the  United  States  Public  Health  Service;  and  be  it 
fmtiier 

Retolved,  That  section  13  of  the  said  bill  should  be  amended  so  as  to  leave  to  the 
legislalive  bodies  of  the  States  the  designation  of  the  State  machinery  through  which 
the  provisions  of  the  bill  shall  be  carried  into  effect  within  the  States,  and  that  sub- 
sequent sections  of  the  said  bill  be  amended  to  accord  with  the  change  in  section  13; 
and  be  it  further 

Resolved,  That  this  resolution  be  laid  before  the  Committee  on  Education  and  Labor 
of  the  Senate  and  Committee  on  Labor  in  the  House  by  a  special  committee  represent- 
iz^  this  conference. 
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Dr.  Drake.  Resolution  No.  4  was  offered  by  the  committee  on 
rural  sanitation. 

Whereas  (1)  over  53  per  cent  of  the  population  of  the  United  States  is  rural  and  the 
food  supply  for  our  whole  Nation  ia  dependent  upon  production  in  the  rural  districta; 
and 

Whereas  (2)  physical  defectiveness  and  preventable  diseases  have  been  foond  by 
extensive,  careful  studies  to  be  as  prevalent  in  our  rural  as  in  our  urban  population  and 
only  about  8  per  cent  of  our  rural  population  is  served  by  local  whole-time  healtJi  de- 
partments approaching  adequacy;  and 

Whereas  (3)  the  promotion  of  rural  health  work  is  obviously  of  local,  State,  and  Na- 
tional importance  and,  as  has  been  demonstmted,  may  be  secured  to  the  bluest  per- 
manent advantage  by  cooperative  activities  of  local.  State,  and  National  governmental 
health  agencies;  and 

Whereas  (4)  for  the  Public  Heahh  Service  to  proceed  in  a  busineaBlike  way  in  effect- 
ing its  cooperative  arrangements  with  State  and  local  governmental  health  agencies 
for  the  promotion  of  rural  health  work  a  continuing  appropriation  is  necessary;  and 

Whereas  (5)  the  application  of  the  principle  of  Federal  aid  extension  to  rural  health 
promotion  appears  entirely  logical,  consistent  with  the  theory  and  established  prac- 
tices of  our  system  of  government,  and  is  urgently  needed  at  this  time:  Therefore, 
belt 

Reiolved,  by  the  conference  of  State  and  territorial  health  officers  with  the  Public 
Health  Service,  that  the  membera  of  this  conference,  individually  and  collectively, 
indorse  the  principles  of  legislation  contemplated  by  the  Lever  rural  health  bill, 
introduced  in  the  Sixty-sixth  Congress,  and  agree  to  advocate  sudi  principles  with  a 
view  to  bringing  about  a  nation-wide  popular  demand  upon  the  Congreas  of  the  United 
States  for  such  legislation. 

The  resolution  was  adopted. 

Dr.  ScHE&BSGHEWSKY.  Just  one  more  subject  to  be  discussed. 
After  this  subject  the  conference  will  be  adjourned.  The  moving- 
picture  machine  is  going  to  be  moved  back  in  here  and  the  dental 
film  of  which  Maj.  Mitchell  spoke  will  be  shown  a  few  minutes  after- 
wards. The  next  subject  is  venereal-disease  control  by  Dr.  Pierce 
of  the  Public  Health  Service. 

VENEREAL  DISEASES. 

(Dr.  Pierce  submitted  the  following  report:) 

Mr.  Chairman,  members  of  the  conference:  As  it  is  quite  late,  I  am  not  going 
to  take  up  your  time  by  going  into  details  of  venereal  disease  control  work  with  whi<^ 
most  of  you  are  already  familiar .  Yesterday  afternoon,  last  nig^  t,  and  to-day  there  liava 
been  special  yenereal  disease  conferences  going  on  in  another  purt  of  the  buildii^ 
and  at  these  conferences  many  details  were  discuased  with  the  State  venereal  disoaso 
control  officers.  The  most  important  matter  to  bring  to  your  attention  is  in  regard 
to  the  funds  for  carrying  on  the  work  in  the  States.  The  appropriation  bill  for  the 
ensuing  fiscal  year  will,  no  doubt,  soon  become  a  law  and  members  of  the  committee 
have  assured  us  of  financial  support  for  one  mote  year  on  the  same  cooperative  basis 
as  has  been  in  effect  for  the  past  two  years.  However,  the  amount  appropriated  for 
the  year  beginning  July  1, 1920,  will  be  approximately  only  60  per  cent  of  the  amount 
which  each  State  board  of  health  received  during  the  past  year.  It  is  very  important 
for  the  success  of  the  work  to  secure  an  appropriation  of  $1,000,000  for  the  fisoil  year 
beginning  July  1,  1921.    In  order  to  accomplish  this  purpose,  two  things  will  be 
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Decenary.  Fint,  Memben  of  Congren  must  be  able  to  realise  that  the  work  is  of 
extreme  importance  aad  most  know  that  the  people  of  their  State  want  thi«  work 
oontinned.  It  is  therefore  important  tiiat  each  State  board  of  health  interest  every 
local  community  in  this  problem  and  see  that  local  communities  bear  their  shsre  of 
the  expeuae  aad  ooiidiict  the  work  in  such  a  manner  as  to  demonstiate  its  necessity. 
Second,  It  is  nenospsry  that  each  State  boaid  of  health  ofgvniie  the  work  of  its  bureau 
U  Tenetieal  disease  control  so  iksA  the  amount  appropriated  by  Ccmgrees  will  be  ex- 
pended during  the  year  for  whidi  the  appropriation  was  made. 

There  is  at  the  presant  time  a  baknoe  of  approximately  $116,000  remaining  unex- 
pended from  the  appropriation  aUotted  to  the  States  during  the  fiscal  year  ending 
June  30»  1919.  For  the  currant  fiscal  year  there  is  neariy  $400,000  that  has  not  yet 
been  disbursed  by  the  Interdepartmental  Social  Hygiene  Board.  If  this  amount  can 
be  wisely  expendied,  it  is  certainly  advisable  to  increase  the  work  of  the  State  bureaus 
to  the  limit  permitted  by  the  appropriation.  When  represmtatives  of  the  Public 
Health  Service  and  the  Intgdepartmental  Social  Hygiene  Board  appear  before  the 
Appropriation  Committee  next  winter,  they  should  be  able  to  show  that  the  money 
appropriated  has  been  not  only  expended  but  expended  wisely  and  has  accomplished 
results  tiiat  are  susceptible  of  demonstration. 

A  wither  subject  which  calls  for  discussion  at  this  time  is  the  hct  that  some  account- 
ing system  is  necessary  in  connection  with  the  allotment  of  funds  to  State  boards  of 
healUi.  There  are  certain  necessary  restrictions  placed  upon  every  appropriation  by 
the  Federal  Government  which  must  be  observed.  The  Interdepartmei^tal  Social 
Hygiene  Board  is  making  every  effort  to  reduce  to  a  minimum  the  formalities  required 
by  the  accounting  system  ai  the  Crovemment.  Some  of  you  will  say  that  the  formali- 
ties  even  reduced  to  a  minimnm  are  still  quite  considerable,  but  it  must  be  borne  in 
mind  that  there  aro  certain  laws,  regulations,  and  comptvc^r's  decisions  by  whidi 
all  governmental  agencies  must  be  governed.  A  careful  effort  to  observe  the  sugg^s* 
tions  given  by  the  Interdepartmental  Social  Hygiene  Board  will  facilitate  the  work  of 
accounting  and  reduce  the  amount  of  correspondence  required  to  correct  technical 
emm  in  voudien  submitted  for  payment. 

The  Division  of  Venereal  Diseases  is  following  the  procedure  outlined  in  the  act 
creating  the  division—that  is,  to  ooopemte  with  State  boards  of  health  in  venereal 
disease  control  work.  One  of  the  ways  the  division  is  helping  State  health  officers 
and  State  venereal  disease  control  officers  is  through  furnishing  monthly  abstracts  of 
literature  relating  to  venereal  disease  control.  Approximately  230  medical  journals, 
reports  from  State  departments  of  health,  and  other  public  documents  are  read  each 
month  by  representatives  of  the  division  and  the  data  of  interest  to  those  engaged  in 
▼eoereal  disease  control  work  is  abstracted  and  tabulated.  These  abstracts  are 
available  to  anyone  desiring  them,  so  long  as  the  supply  lasts. 

I  had  intended  presenting  a  paper  to  the  conference  on  the  value  of  statistical  data 
that  can  be  collected  by  each  State  bureau  of  venereal  disease  control.  The  paper, 
however,  will  not  be  read  nor  even  a  synopsis  given  except  to  emphasize  a  phase  of  the 
work  which  was  discussed  at  the  oonference  last  night.  On  that  occasion  Dr.  H.  G. 
Irvine  stated  that  it  was  the  duty  of  all  venereal  disease  control  officers  and  others 
interested  in  this  subject  to  utilize  the  opportunities  presented  from  day  to  day  of 
obtaining  a  record  of  as  complete  data  as  possible  with  r^pard  to  venereal  infections. 
All  of  us  must  realize  that  until  the  present  time  one  of  the  handicaps  of  the  work  has 
been  the  lack  of  reliable  data.  We  have,  for  instance,  but  little  data  to  show  actually 
the  percentage  of  infection  of  gonorrhea  and  syphilis,  distributed  as  to  sex,  oc^or,  and 
occupation. 

At  the  present  time  thero  are  being  treated  in  venereal  diseajse  clinics  throughout 
the  United  States  himdreds  of  thousands  of  cases  of  venereal  infections  each  year. 
Within  two  or  three  years  by  giving  close  attention  to  this  subject  there  could  be  col- 
lected detailed  data  in  relation  to  all  phases  of  venereal  diseases  on  approodmately 
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1,000,000  cases  if  clinic  records  were  only  kept  and  tabulated  in  such  a  manner  that 
they  could  be  studied.  At  the  present  time  we,  no  doubt,  waste  much  energy  in  the 
educational  work  for  preventing  venereal  infections  through  lack  of  definite  informa- 
tion which  would  enable  us  to  focus  our  attention  upon  that  part  of  the  populatioii 
most  highly  susceptible  to  venereal  disease  infection  rather  than  proceeding,  as  at 
present  we  must  proceed,  by  scattering  our  efforts  broadcast.  There  is  no  way  in  which 
accurate  data  can  be  obtained  except  through  the  present  venereal  disease  control 
organizations  of  the  State  boards  of  health. 

I  hope  that  when  the  venereal  disease  oontnol  officers  return  to  their  respective 
States  they  will  bear  in  mind  that  aside  from  carrying  on  a  generalized  program  they 
will  impress  upon  the  clinicians,  nurses,  and  clerks  in  each  venereal  disease  clinic 
their  responsibility  for  the  tabulation  of  data  obtained  in  the  clinic.  Careful  atten- 
tion to  this  subject  would  soon  result  in  a  great  mass  of  statifltical  material  which  could 
be  studied  and  as  the  result  of  authentic  infdrmation,  our  efforts  coidd  be  concentmled, 
thereby  promoting  efficiency  in  the  campaign  for  venereal  disease  control. 

Dr.  Creel.  On  several  occasions  the  bureau  has  been  very  strongly 
urged  to  amend  the  United  States  quarantine  regulations  so  as  to 
make  venereal  diseases  quarantinable  and  thus  prevent  their  admis- 
sion into  the  ports  of  the  United  States,  and  these  recommendations 
included  one  for  the  visual  inspection  of  genitalia.  Ordinarily  this 
would  seem  so  impracticable  as  to  hardly  merit  discussion^  but  the 
spirit  of  these  crusaders  against  venereal  disease  is  such  that  they  do 
not  admit  that  there  is  anything  impracticable  or  impossible  in  the 
way  of  preventing  the  spread  of  venereal  infection,  and  so  you  have 
to  tell  them  why. 

One  of  the  suggestions  made  was  that  the  regulations  be  applied 
to  the  entire  personnel  of  the  vessel,  passengers  and  crew  alike* 
Another  suggestion  was  that  the  examination  should  apply  only  to 
the  crew.  Another,  that  the  quarantine  officer  be  given  discretionary 
powers  to  examine  those  he  might  think  were  suspicious.  The  first 
proposition  sounds  radical.  It  is  radical,  but,  as  a  matter  of  fact, 
it  13  perfectly  consistent  from  a  public  health  standpoint,  since  there 
is  no  reason  to  assume  that  the  crew  is  exclusively  affected  with 
venereal  disease  and  the  passengers  are  not.  Furthermore,  the 
United  States  statutes  provide  that  quarantine  regulations  shall  be 
administered  uniformly,  and  that  is  another  objection  to  making 
any  measure  apply  only  to  the  crew.  As  to  giving  the  quarantine 
officer  discretionary  powers,  I  think  it  is  unjustifiable  that  an  indi- 
vidual official  should  be  obliged  to  exercise  the  part  of  censor. 

From  a  legal  standpoint,  there  is  no  obstacle  to  making  venereal 
diseases  quarantinable,  since  the  United  States  quarantine  laws 
give  the  Secretary  of  the  Treasury  power  for  providing  regulations 
to  prevent  the  introduction  of  any  infectious  or  contagious  disease, 
without  any  reservations  whatsoever.  It  seems  to  me,  however, 
that  there  are  many  grave  administrative  objections  against  including 
venereal  diseases  in  the  maritime  quarantine  regulations.  No  matter 
how  expeditiously  the  practice  may  be  carried  out,  it  is  bound  to 


VEKEBEAL  DISEASES.  123 

result  in  an  enormous  economic  loss.  The  dt^murrage  on  trans- 
oceanic  cargo  carriers  averages  about  SI  per  ton  per  day  and  the 
majority  of  oversea  carriers  exceed  5,000  tons  and  are  worth  S5,000 
per  day;  a  great  many  of  them  exceed  10,000  tons  and  some  of  them 
20yOOO  tons;  so  that,  for  every  hour  the  ship  is  held  up,  there  is  con* 
aiderable  financial  loss. 

It  has  always  been  the  policy  of  the  Public  Health  Service  to  enforce 
powers  of  a  discretionary  nature  only  when  there  was  some  promise 
of  advantage  to  be  gained  commensurate  with  the  loss  sustained  by 
the  enforcement  of  the  r^ulation,  and  I  believe  that  this  principle 
should  apply  to  any  administrative  procedure  of  a  sanitary  nature* 
For  this  reason,  the  United  States  quarantine  r^ulations  at  present 
include  only  plague,  yellow  fever,  typhus,  cholera,  and  smallpox,  for 
the  reason  that  the  first  four  are  exotic  diseases  and,  if  introduced, 
would  tend  to  become  epidemic.  In  respect  to  smallpox,  a  number 
of  types  of  this  disease  are  very  virulent  and  extraordinary  measures 
are  perfectly  defensible.  It  would  be  difficult  to  defend  a  maritime 
quarantine  against  measles  and  the  practice  of  holding  up  a  ship  for 
days  at  a  time  because  of  measles  on  board,  when  possibly  there 
would  be  already  existing  in  the  port  a  number  of  cases  of  measles. 
The  same  principle  applies  to  a  great  many  other  communicable 
diseases  already  existent  in  the  United  States  and  more  oi-  less  en- 
demic in  the  larger  cities. 

Aside  from  enforcing  rigid  quarantine  against  venereal  disease, 
certain  restrictive  measures  are  already  in  effect.  Under  the  immi- 
gration regulations,  all  aliens  are  subject  to  medical  examination, 
and  those  that  are  found  infected  with  venereal  diseases  are  pro. 
hibited  admission.  The  quarantine  regulations  provide  that  those 
commimicable  diseases  that  are  not  quarantinable  shall,  nevertheless, 
be  reported  to  the  local  health  officer,  so  that  he  may  handle  the  case 
in  the  same  manner  as  local  infections  of  the  same  nature.  This 
paragraph  of  the  quarantine  regulations  requires  that  State  health 
officers  or  other  authorities  shall  be  notified  of  any  of  the  commun- 
icable, but  not  quarantinable,  diseases  sufficiently  early  to  permit 
him  to  take  action  before  the  case  is  discharged  from  the  vessel.  In 
view  of  this,  therefore,  and  considering  the  results  that  might  be 
accomplished,  it  seems  hardly  justifiable  to  make  venereal  diseases 
quarantinable  in  the  same  way  as  cholera  and  typhus.  There  is  a 
very  prevalent  opinion  that  sailors,  as  a  class,  are  infected  with  vene- 
real diseases.  That  was  my  opinion  for  a  great  many  years,  though 
I  had  never  seen  any  reliable  statistics  on  the  subject.  In  the  marine 
hospitals  or  in  seamen's  wards,  it  is  true  that  a  majority  of  the  cases 
may  be  venereal,  but  this  seems  reasonable,  since  the  sailor  is  generally 
a  robust,  healthy  man,  spending  three-fourths  of  his  time  on  the  seas, 
not  exposed  to  the  ordinary  communicable  diseases  to  the  extent 
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that  the  landsman  is,  and  by  reason  of  his  vocation  is  but  little  sub- 
ject to  organic  lesions  or  degenerative  diseases. 

In  ord^  to  form  some  estimate  as  to  the  prevalence  of  venereal 
diseases  amongst  seamen,  the  quarantine  officer  at  San  Francisco  wa& 
requested  to  make  a  survey  of  a  series  of  sailors  on  arriving  vessels, 
and  the  chief  medical  officer  at  New  York  (Ellis  Island)  was  given 
like  instructions.  Of  a  series  of  2,000  cases  examined  at  the  quar- 
antine station  at  San  Francisco  (including  visual  inspection  of  geni- 
talia and  preparation  of  slides)  slightly  over  2  per  cent  were  found 
infected  with  gonorrhea  or  syphilis  or  chancroid.  In  New  York  Har- 
bor, in  a  series  of  6,000  cases  given  special  examination,  the  percentage 
qf  venereal  infection  approximated  3  per  cent.  I  do  not  doubt  that 
there  were  a  number  of  cases  that  got  by,  simply  from  the  very  fact 
that  there  are  a  number  of  difficulties  that  can  not  be  overcome  in 
nr^j^lring  quick  diaguosos;  but,  at  the  same  time,  these  were  the  per^ 
centages  and  these  figures  would  obtain  if  quarantine  inspection  were 
instituted  in  all  cases  for  the  detection  of  venereal  diseases.  The 
results  would  not  be  very  satisfactory.  It  would  seriously  interfere 
with  the  movement  of  commerce,  and,  at  the  same  time,  would  only 
prevent  the  addition  of  1  or  2  per  cent  to  the  already  existing  venereal 
cases  in  the  port.  I  think  we  can  depend  on  the  present  regulations 
applicable  to  the  medical  examination  of  aliens  to  accomplish  a  great 
deal.  Aside  from  this  practice  and  the  canning  out  of  the  provisions 
of  the  quarantine  regulations  looking  to  the  notification  of  local 
health  officers,  I  think  that  more  drastic  regulations  would  hardly  be 
justifiable. 

In  New  York  City  the  Public  Health  Service,  in  cooperation  with 
the  American  Red  Cross,  has  established  an  agency  called  the  Sea- 
men's Service  Center,  which,  as  its  name  indicates,  is  to  render 
service  to  seamen.  There  is  a  growing  sentiment  in  the  United 
States  for  stimulating  the  growth  of  the  American  merchant  marine. 
American  ships  must  be  manned,  preferably  by  Americans.  Any- 
thing that  can  be  done  to  promote  the  welfare  of  the  seamen  is 
adding  to  national  prosperity.  At  the  Seamen's  Service  Center 
real  help  is  given  to  seamen  when  ashore.  They  are  not  only  sent 
to  clinics  but  are  furnished  any  assistance  or  advice  that  they  may 
require.  Temporary  jobs  are  foimd  for  them,  so  that  they  may 
remain  ashore  and  be  treated,  if  necessary,  and  they  are  made  to 
feel  that  they  are  not  benificiaries  of  a  social  welfare  organization, 
but  are  receiving  only  the  advice  and  assistance  to  which  they  are 
entitled  by  virtue  of  their  representing  the  United  States.  The 
work  of  the  Seamen's  Service  Center  is  a  plan  worthy  of  imitation 
at  all  the  other  ports  of  the  United  States,  and  the  development 
of  this  work  will  certainly  have  an  important  bearing  on  the  per- 
sonnel of  the  American  merchant  marine. 
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Surg.  Gen.  Gumming.  We  have  cleaned  the  slate.  Dr.  Schere- 
chewsky  will  take  three  minutes  in  which  to  speak  about  the  initia- 
tion of  a  Nation-wide  public  health  campaign. 

FUTURE  PLANS. 

Dr.  ScHEBEGHEWSKT.  Gentlemen^  we  all  want  to  get  together 
and  we  want  to  improve  the  machinery  for  protecting  the  public 
health  in  the  United  States.  How  are  we  going  to  do  it?  One 
definite  and  concrete  thing  which  we  think  might  be  done  is  this: 
We  want  to  get  together  some  day  in  the  future  all  the  persons  in 
Washington  who  have  to  do  with  pubUc  health.  Then  we  want 
to  go  before  Congress  and  before  our  respective  State  legislators 
and  get  some  action  throughout  the  country.  What  do  you  think 
of  the  proposition?  We  are  going  to  have  the  presidential  election 
this  fall.  Most  of  the  State  legislators  are  going  to  meet  in  January. 
The  new  Congress  will  have  the  budget  system.  The  circumstances 
will  be  favorable  for  us  to  get  t(^ther  and  do  something  big.  If 
you  feel  that  the  Public  Health  Service  should  take  the  lead  in 
bringing  the  big  convention  here  some  time  in  September  or  October; 
we  will  work  out  a  definite  program  by  which  we  shall  go  ahead  for 
our  State,  Federal,  and  local  governments.  What  do  you  think 
of  it? 

Dr.  Welch.  I  move  to  have  a  conference  in  November  and  in- 
dorse the  proposition  made  by  Dr.  Scherechewsky. 

Dr.  McCoRMACK.  We  are  about  to  adjourn.  I  move  you  that 
this  conference  extend  a  vote  of  thanks  to  the  Sui^eon  General  and 
all  who  have  contributed  so  greatly  to  the  success  of  this  conference 
and  that  we  pledge  them  our  loyal  and  undivided  support  and  to  do 
everything  in  our  power  to  lessen  the  sickness  and  the  death  rate 
in  our  respective  States. 

(Unanimously  carried.) 

Dr.  Gumming.  For  the  officers  of  the  Public  Health  Service  and 
myself  I  want  to  express  my  sincere  appreciation  both  for  the  vote 
and  cooperation  we  have  had.  I  have  drawn  a  great  deal  of  in- 
spiration from  this  meeting  and  I  only  wish  we  were  going  to  meet 
oftener.  It  would  do  me  a  great  deal  of  good.  I  declare  the 
meeting  of  the  conference  at  an  end. 
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Alabaana. — ^Dr.  S.  W.  Welch,  State  health  officer,  Montgomery. 

Alaska. — Dr.  L.  O.  Sloane,  comminioner  of  health,  Junean. 

Arizona. — ^Dr.  George  E.  Goodrich,  State  superintendent  of  public  health,  Phoenix. 

Arhmtas. — ^Dr.  C.  W.  Garrison,  State  health  officer.  Little  Rock. 

Cal^arnia. — ^Dr.  Irving  B.  Bancroft,  secretary  State  board  of  health,  Sacramento. 
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Coltyrado. — ^Dr.  R.  L.  Drinkwater,  secretary  State  board  of  health,  Denver. 

OcmTMciicta.— Dr.  John  T.  Black,  commiaBioner  of  health,  Hartford. 

Delaware. — Dr.  L.  S.  Conwell,  eecretary  State  board  of  health,  Dover. 

District  of  Columbia, — ^Dr.  William  C.  Fowler,  health  officer,  Washington. 

Florida, — Dr.  Ralph  N.  Greene,  State  health  officer,  Jacksonville. 

Georgia. — Dr.  T.  F.  Abercrombie,  commissioner  of  health,  Atlanta. 

Eatoaii. — Dr.  F.  £.  Trotter,  president  board  of  health,  Honolulu. 

Idaho. — Mr.  P.  L.  Neil,  commissioner  department  of  public  welfare,  Boise. 

lUinois. — ^Dr.  0.  St.  Clair  Drake,  director  of  public  health,  Springfield. 

Indiana. — ^Dr.  J.  N.  Hurty,  State  health  commissioner,  Indianapolis. 

loioa. — Dr.  Guilford  H.  Sumner,  State  health  commissioner,  Des  Moines. 

Kansas. — Dr.  S.  J.  Crumbine,  secretary  State  board  of  health,  Topeka. 

Kentucky. — ^Dr.  A.  T.  McCormack,  State  health  officer,  Louisville. 

Louisiana. — ^Dr.  Oscar  Dowling,  president  State  board  of  health,  New  Orleans. 

Maine. — ^Dr.  Leverett  D.  Briston,  State  conmussioner  of  health,  Augusta. 

Maryland. — ^Dr.  John  S.  Fulton,  State  health  officer,  Baltimore. 

Massachusetts. — Dr.  Eugene  R.  Kelley,  State  commissioner  of  health,  Boston. 

Michigan. — Dr.  Richard  M.  OHn,  State  health  commissioner,  Lansing. 

Minnesota. — ^Dr.  Charles ■£.  Smith,  jr.,  secretary  State  board  of  heallli,  St.  Paul. 

Mississippi. — ^Dr.  W.  S.  Leathers,  secretary  State  board  of  health,  Jackson. 

Missouri. — ^Dr.  George  H.  Jones,  secretary  State  board  of  health,  Jefferson  City. 

Montana. — ^Dr.  W.  F.  Cogswell,  secretary  State  board  of  health,  Helena. 

Nebraska. — ^Dr.  Ira  H.  Dillon,  chief  bureau  of  public  health,  Lincoln. 

Nevada. — ^Dr.  S.  L.  Lee,  secretary  State  board  of  health,  Carson  City. 

New  Bampshxre. — ^Dr.  Charles  Duncan,  secretary  State  board  of  health.  Concord. 

New  Jersey. — ^Dr.  Jacob  C.  Price,  director  of  health,  Trenton. 

New  Mexico. — Dr.  C.  E.  Waller,  United  States  Public  Health  Service,  temporary 
conmussioner  of  health,  Santa  Fe. 

New  York. — ^Dr.  Herman  M.  Biggs,  commissioner  of  health,  Albany. 

North  Carolina. — ^Dr.  W.  S.  Rankin,  secretary  and  treasurer  State  board  of  health. 
Raleigh. 

North  Dakota. — ^Dr.  C.  J.  McGiuren,  secretary  State  board  of  health.  Devils  Lake. 

Ohio. — Dr.  Allen  W.  Freeman,  commissioner  of  health,  Columbus.  . 

Oklahoma. — Dr.  A.  R.  Lewis,  commissioner  of  health,  Oklahoma  City. 

Oregon. — ^Dr.  David  N.  Roberg,  State  health  officer,  Portland. 

Pennsylvania. — ^Dr.  Edward  Martin,  commissioner  of  health,  Harrisburg. 

Philippine  Islands. — ^Dr.  Vicente  de  Jesus,  acting  director  of  health,  Manila, 

Porto  Rico. — Dr.  Alejandro  Ruiz  Soler,  commissioner  of  health,  San  Juan. 

Rhode  Island. — Dr.  B.  U.  Richards,  secretary  State  board  of  health  and  State  regiB- 
trar,  statehouse.  Providence. 

Souih  Carolina. — Dr.  James  A.  Hayne,  State  health  officer,  Columbia. 

South  Dakota. — ^Dr.  Park  B.  Jenkins,  superintendent,  Waubay. 

Tennessee.-^Dr.  Olin  West,  secretary  State  board  of  health,  Nashville. 

Texas. — ^Dr.  C.  W.  Goddard,  State  health  officer,  Austin. 

Utah. — ^Dr.  T.  B.  Beatty,  State  health  commissioner.  Salt  Lake  City. 

Vermont. — Dr.  Charles  F.  Dalton,  secretary  State  board  of  health,  Burlington. 

Virginia. — Dr.  Ennion  G.  Williams,  State  health  commissioner,  Richmond. 

Washington. — Dr.  John  B.  Anderson,  State  commissioner  of  health,  Seattle. 

West  Virginia. — ^Dr.  Richard  T.  Davis,  commissioner  of  health,  Charleston. 

Wuoonsin. — ^Dr.  C.  A.  Harper,  State  health  officer,  Madison. 

Wyoming. — ^Dr.  C.  Y.  Beard,  secretary  State  board  of  health,  Cheyenne. 
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THE  OREGON  STATE  SURVEY  OF  MENTAL 
DEFECT,  DELINQUENCY.  AND 

DEPENDENCY. 


ORIGIN,  OBJECT,  SCOPE,  AND  METHOD& 

Dr.  GHBsrRB  L.  Oahtjukh,  TJnited  StatM  Public  HeiJth  Service,  Director. 

The  Oregon  State  survey  was  initiated  by  the  interest  of  the 
citizens  of  Oregon  in  promoting  the  public  health.  Through  their 
representatives  in  the  State  legislature  in  1919  it  took  form  as 
senate  joint  resolution  28,  in  which  it  was  enacted:  ''That  the  Univer- 
sity of  Or^on  is  hereby  granted  authority  to  make  such  survey,  and 
*  *  *  to  report  the  result  of  its  study  with  recommended  legis- 
lation to  '*'  '^  *  the  next  regular  legislative  assembly,  with  the 
understanding  that  the  State  will  be  asked  for  no  appropriations 
for  the  purpose." 

Oregon,  central  State  of  the  Pacific  group,  lies  between  42^  and 
46**  15"  north  latitude  and  116^  45"  and  124**  30"  west  longitude. 
It  is  bounded  on  the  south  by  California  and  Nevada,  on  the  east  by 
Idaho,  on  the  north  by  Washington,  and  on  the  west  by  the  Pacific 
Ocean. 

The  area  of  Oregon  is  96,699  square  miles,  considerably  more  than 
1,000  square  miles  being  water  surface.  The  State  has  300  miles  of 
coast  line,  exclusive  of  indentations.  The  width  east  and  west  is 
about  350  miles,  the  length  north  and  south  approximately  275 
miles. 

Oregon  was  admitted  into  the  Union  February  14,  1859,  and  had 
at  that  time  a  population  of  about  53,000.    Population  1920,  783,285. 

The  University  of  Oregon,  through  its  extension  division  extended 
an  invitation,  indorsed  by  the  State  board  of  health,  to  the  United 
States  Public  Health  Service  to  act  as  director  of  the  survey  requested 
by  the  legislature. 

Without  funds  for  a  paid  staff  and  confronted  by  the  task  of 

adequately  covering  96,699  square  miles  of  territory,  containing  36 

counties,  some  of  which  are  about  the  size  of  Connecticut,  the  director 

of  the  survey  saw  that  in  just  such  a  situation  lay  the  opportunity 

for  developing   a  State-wide  campaign  in  mental,  phjrsical,  and 
social  hygiene.    Plans  were  accordingly  laid  to  enlist  the  aid  of  every 

pubUc-spirited  citizen. 

(1) 


To  the  Hon.  Ben  W.  Olcott,  governor  of  the  State,  the  director  of 
the  survey  begs  to  render  the  thanks  and  appreciation  of  the  United 
States  Public  Health  Service  and  the  University  of  Oregon  for  his 
constant  interest  in  the  survey  and  for  hi^  official  permission  for  the 
use  of  the  State  seal  upon  the  certifieates,  carrying  the  seal  of  the 
University  of  Oregon,  over  the  signiture  of  the  United  States  Public 
Health  Service,  which  were  sent  to  over  10^000  cttisjens  of  special 
training  in  the  State.  These  oertificates  requested  the  recipient  to 
act  as  a  special  voluntary  assistant  from  a  sense  of  high  citizenship 
and  patriotism,  serving  without  remuneration.^ 

Thus  was  ''enlisted''  the  aid  of  every  physician,  judge,  lawyer, 
clergyman,  nurse,  educator,  teacher,  and  other  individual  citizen 
known  to  be  interested  in  community  welfare  work;  and  also  every 
state,,  county,  city,  and  viUage  official,  and  every  officer  and  member 
of  aU  social  welfare  and  philanthropic  groups  of  the  State,  includiqg 
the  local  chapters  and  branches  of  the  American  Red  Cross. 

These  special  volimtary  assistants  were  asked  to  write  to  the  head- 
quarters of  the  survey  for  data  cards  upon  which  they  were  to  record 
the  facts  of  mental  or  physical  defect,  delinquency,  dependency,  or 
retardation  in  school  work,  coming  imder  their  own  observation  and 
return  the  information  to  the  director  of  the  survey  for  analysis  and 
tabulation.  The  survey  cards  upon  which  the  data  were  recorded 
were  arranged  by  the  director  to  take  care  of  any  possible  combina- 
tion of  medico-psychological-sociologiGal  symptoms  which  might  be 
found  in  any  one  individual. 

The  siurvey  was  further  assisted  by  the  voluntary  contributions  of 
time  and  labor  by  a  number  of  especially  trained  observers  who  have 
made  intensive  studies  as  to  the  incidence  of  mental  defect  in  delin- 
quentSi  dependents,  and  i^  retarded  pupils  in  school. 

Thus  was  inaugurated  the  first  State-wide,  cooperative  citizen  sur- 
vey in  the  fields  of  mental,  physical,  and  social  hygiene,  in  the  history 
of  the  world.  This  preliminary  statistical  report  and  the  full  report  of 
the  Oregon  State  survey  to  be  published  later  by  the  University  of 
Oregon  are  the  answers  as  to  whether  the  American  people  can  under- 
take S9ch  a  project  and  carry  it  to  success,  Oregon,  pioneer,  fighter 
and  leader,  has  blazed  a  new  trail,  and  opened  up  a  tremendous 
vista  for  further  citizen  cooperation  and  usefulness  in  the  whole 
ifield  of  public  welfare. 

The  director,  on  the  part  of  the  Oregon  State  survey,  wishes  to 
express  his  deep  appreciation,  for  the  constant  cooperation  and 
active  assistance  of  all  the  various  State,  county,  and  city  officials; 
all  the  heads  of  institutions,  State,  county,  and  private;  all  the 
various  officers  and  members  of  welfare  groups;  all  the  local  chapters 

1  See  appendix  for  the  wording  of  this  oertiflcate. 


aad  brancbes  of  the  American  Red  Cross;  and  all  those  teachers  and 
other  public-spirited  citizens  who  returned  inforoxation  and  survey 
record  cards. 

The  State  of  Oregon  is  particularly  indebted  to  P.  L.  Campbell, 
B.  A. I  LL.  D.y  president  of  the  Uniyersity  <rf  Oregon,  for  his  broad 
vision,  hearty  support,  and  constant  interest  in  all  the  various  social 
and  technical  aspects  of  the  Oregon  State  survey. 

The  thanks  of  the  survey  are  also  extended  to  the  whole  faculty  of 
the  extension  division  of  the  University  of  Oregon,  under  which  the 
whole  project  was  carried  on,  especially  to — 

Earl  Elilpatrick,  B.  A.,  director  extension  division,  special  survey 
contribut<Hr,  under  whom  all  technical  work  of  tJbe  survey  was 
produced. 

John  C.  Almack,M.  A.,  assistant  director  extension  division,  special 
survey  contributor  of  historical-economic  material. 

Alfred  Pow^s,  B.  A.,  assistant  director  extension  division,  special 
survey  contributor  for  publicity. 

Mozelle  Hair,  B,  A.,  secretary  extension  teaching,  extension  divi- 
sion, and  special  research  investigator  in  child  hygiene,  pupil  retarda- 
tion, and  delinquency  for  the  survey. 

Ij.  0.  Douglass,  B.  A.,  instructor  in  education,  extension  division, 
special  research  investigator  in  child  hygiene  and  education  for  the 
survey. 

Mary  E.  Kent,  B.  A.,  secretary  to  the  director  and  executive 
secretary  for  the  survey: 

The  success  of  the  survey  depending  largely  upon  the  exactness  of 
special  research  studies  made  for  it,  the  director  wishes  to  make 
particular  acknowledgment  of  the  great  value  of  the  work  done  for 
the  citizens  of  Oregon  by  the  following  members  of  the  f  actdty,  who, 
in  addition  to  those  mentioned  above,  have  made  actual  contribu- 
tions to  the  survey: 

B.  W.  DeBusk,  Ph.  D.,  professor  of  education,  special  research 
investigator  in  educational  psychology  for  the  survey. 

C.  A.  Gregory,  Ph.  D.,  professor  of  education,  special  research 
investigator  in  ddinquency  for  the  survey. 

Eric  W.  Allen,  B.  A.,  dean  of  school  of  journalism,  special  survey 
contributor  for  publicity. 

Buth  Montgomery,  B.  A.,  fellow  in  education,  special  investigator 
in  juvenile  delinquency  and  juvenile  and  adult  dependency  for  the 
survey. 

Giles  M.  Rnch,  M.  A.,  former  principal  of  university  high  school, 
special  survey  contributor  for  pupil  retardation. 

Philip  A.  Parsons,  Ph.  D.,  director  Portland  School  of  Social  Work, 
qiecial  survey  contributor  for  coordination  of  social  Wcvkers. 


Franklin  Thomas^  Ph.  D.,  former  director  Portland  School  of  Social 
Work,  special  survey  contributor  for  coordination  of  social  workers. 

Ceha  V.  Hager,  M.  A.,  instructor  in  psychology,  special  surrey 
contributor  for  coordination  of  social  workers. 

To  the  following  members  of  the  faculty  the  director  wishes  to 
make  grateful  acknowledgment  for  their  constant  support  and  spe-* 
cific  official  interest: 

John  Straub,  M.  A.,  Lit.  D.,  dean  of  men. 

Elizabeth  Fox,  B.  A.,  dean  of  women. 

Colin  V.  Dyment,  B.  A.,  dean  college  of  literature,  sdence,  and 
arts. 

R.  B.  Dillehunt,  B.  S.,  M.  D.,  dean  of  school  of  medicine. 

H.  D.  Sheldon,  Ph.  D.,  dean  of  school  of  education. 

E.  C.  Bobbins,  Ph.  D.,  dean  of  school  of  commerce. 

WiUiam  6.  Hale,  B.  S.,  LL.  B.,  dean  of  school  of  law. 

H.  R.  Douglass,  B.  A.,  director  university  high  school. 

To  the  hundreds  of  the  special  voluntary  assistants  of  the  survey, 
throughout  the  length  and  breadth  of  the  State,  the  director  wishes 
to  say,  in  acknowledging  their  support,  that  the  survey  does  not 
merely  thank  them  for  their  help;  rather,  the  survey  realizes  that 
without  their  help  it  could  never  have  existed.  It  is  therefore  with 
particular  pleasure  that  the  director  returns  e&rpecial  thanks  to  the 
following  citizens  of  Oregon  who,  by  their  interest  and  voluntary 
assistance,  have  been  leaders  in  this  great  movement  in  mental, 
physical,  and  social  hygiene: 

Jacob  Kenzler,  judge  of  court  of  domestic  relations,  Portland, 
special  survey  contributor  for  domestic  relations  problems. 

S.  C.  Kohs,  Ph.  D.,  psychologist  court  of  domestic  relations,  Port- 
land, special  survey  contributor  for  the  court. 

Ida  M.  Manley,  director  of  special  dasses,  Etna  School,  Portland, 
special  research  investigator  for  the  survey  in  retardation  of  school 
children  in  city  schools,  and  coordination  of  teachers. 

A.  R.  Gephart,  secretary  public  welfare  bureau,  Portland,  special 
survey  contributor  for  coordination  of  social  workers. 

Millie  R.  Trumbull,  secretary  board  of  inspectors  of  child  labor, 
special  survey  contributor  for  children  in  industry. 

C.  H.  Gram,  conmiissioner  bureau  of  labor,  special  survey  contrib- 
utor for  status  of  Ghinese  and  Japanese  in  Oregon. 

Sam  A.  Kozer,  secretary  of  state,  for  official  reports. 

O.  P.  Hoff,  state  treasurer,  for  official  reports. 

R.  B.  Ooodin,  secretary  Oregon  State  Board  of  Control,  for  official 
reports. 

David  N.  Roberg,  M.  D.,  State  health  officer,  for  official  reports. 

Andrew  C.  Smith,  M.  D.,  acting  director  State  board  of  health,  for 
official  reports. 


J.  A.  Churchill,  State  saperintendent  of  public  instruction,  for 
authorization  of  the  State  survey  in  the  Oregon  public  schools,  and 
for  official  re{>orts. 

William  D.  Wheelwright,  chairman  child  welfare  commission,  for 
official  reports  and  information  on  dhild  hygiene. 

Mary  Brownell,  R.  N.,  Lane  County  public  health  nurse,  for  assist- 
ance in  the  intenstre  study  of  Lane  County. 

Harriet  H.  Heller,  secretary  child  welfare  conunission,  tor  official 
reports. 

Elizabeth  Burrows,  executive  secretary  Baker  County  Chapter, 
American  Red  Cross. 

The  Right  Reverend  Walter  T.  Sumner,  B.  S.,  D.  D.,  bishop  of 
the  Oregon  diocese  of  the  Episcopalian  Church. 

The  Most  Reverend  Alexander  Chiistie,  D.  D.,  archbishop  of  the 
Oregon  diocese  of  the  Roman  Catholic  Church. 

The  Risverend  Edwin  V.  O'Hara,  LL.  D.,  superintendent  of  Roman 
Catholic  schools. 

A.  E.  Clement,  State  program  director  Salvation  Army. 

To  the  following  officers  in  charge  of  State  institutions  for  affording 
the  survey  the  research  facilities  of  the  institutions  and  for  official 
reports: 

R.  E.  Lee  Steine):,  M.  D.,  superintendent  Oregon  State  Hospital. 

W.  D.  McNary,  M.  D.,  superintendent  Eastern  Oregon  State  Hos- 
pital. 

L.  H.  Compton,  warden  Oregon  State  Penitentiary. 

J.  N.  Smith,  M.  D.,  superintendent  State  institution  for  feeble- 
minded. 

L.  M.  Gilbert,  superintendent  Oregon  State  Training  School  for 
Boys. 

Clara  0.  Patterson,  superintendent  Oregon  State  Industrial  School 
for  Girls. 

G.  C.  Bellinger,  M.  D.,  superintendent  Oregon  State  Tuberculosis 
Hospital. 

}bs.  Sadie  Orr-Dunbar,  secretary  Oregon  State  Tuberculosis 
Association. 

J.  W.  Howard,  superintendent  Oregon  State  School  for  BUnd. 

E.  S.  Tillinghast,  superintendent  Oregon  State  School  for  Deaf. 

To  the  200  or  more  editors  of  Oregon  who  assisted  the  citizens  of 
the  State  by  the  gratuitous  publication  of  survey  publicity  material, 
and  particularly  to  the  following,  the  State  survey  is  indeed  glad 
to  make  its  grateful  acknowledgment: 

E.  B.  Piper,  editor  of  the  Oregonian. 

B.  F.  Irvine,  editor  of  the  Oregon  Journal. 

F.  L.  Boalt,  editor  of  the  News. 

J.  E.  Wheeler,  editor  of  the  Portland  Telegram. 


Frank  Jenkins,  editor  of  the  Eugene  Register. 

C.  H.  Fisher,  editor  of  the  Eug^ie  OulBUxl. 

E.  B.  Aldrich,  editor  of  the  East  Oregonian,  Pendleton. 

Harry  Kuck,  editor  of  the  Tribune,  Pendleton. 

Students  of  the  University  of  Oregon,  editors  of  the  Oregon  Em- 
erald. 

The  Oregon  State  Survey  has  collected  facts  relating  to  mental 
and  physical  defect,  delinquency  and  dependency  for  every  county 
in  the  State.  The  director  has  received  many  suggestions  as  to 
social  needs  in  the  various  sections  of  the  State  and  ways  to  remedy 
them.  The  combmed  consensus  of  opinion  of  many  citizens  as  to 
satisfactory  methods  of  dealing  with  potential  and  actual  problems 
of  social  inadequacy  are  embodied  under  the  statutory  reconunenda- 
tions  of  the  survey,  to  which  your  careful  attention  as  representative 
of  the  citizens  of  Oregon  is  respectfully  invited. 

The  present  cost  to  the  taxpayers  which  defective,  inefficient, 
inadequate,  delinquent,  or  dependent  conduct  entails  on  every  man, 
woman,  and  child  in  Oregon  is,  in  a  word,  the  bulk  of  all  State,  county, 
and  city  taxes  which  you  are  paying  for  the  upkeep  of  police,  jails, 
penitentiaries,  courts  of  criminal  jurisdiction,  i^eriffs'  duties,  poor 
relief,  hospitals,  institutions,  and  homes  for  the  diseased,  defective, 
disordered,  delinquent,  or  dependent  of  all  types,  including  also  your 
charitable  donations  of  shelter,  medicine,  money,  food,  or  clothing. 

High  standards  in  public  health,  public  welfare,  coAmiunity 
efficiency,  and  individual  citizen  health  and  happiness  are  attainable 
by  the  simple  method  of  determining  fundamental  factors  causing 
sickness  and  subnormal  conduct,  and  once  so  determined,  ade- 
quately handling  the  proposition  through  a  strictly  modem,  efficient 
and  adequate  State  system  of  control  of  all  matters  relating  to  the 
public  health  and  public  welfare,  both  as  to  communities  and  to  all 
types  of  pubUc  and  private  institutions. 

Chebtsb  L.  Cabjusle,  M.  D., 
United  States  PubUc  Health  Service^ 

Director^  Oregon  State  Survey. 


December  19,  1920. 
Dr.  Hugh  S.  Cuioaxo, 

Surgeon  General,  United  Statee  PubUc  Health  Service, 

Washington,  Z>.  C 
Dear  Sib  :  I  have  followed  with  great  interest  during  the  past  year 
the  work  of  Dr.  Chester  L.  Carlisle,  of  the  United  States  Public  Health 
Service,  in  directing  the  Oregon  State  survey  of  mental  defect,  delin- 
quency, and  dependency  undertaken  by  the  University  of  Oregon, 
under  resolution  of  the  State  legislature  and  in  cooperation  with  the 
United  States  Public  Health  Service. 
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Dr.  Carlisle's  method — that  of  a  volunteer  citizen  survey — has 
proven  a  most  interesting  and  successful  experiment,  the  first  of  its 
kind  undertaken,  and  has  been  conducted  with  great  skill  and  effi- 
ciency.   The  results  are  sure  to  prove  of  marked  value  to  the  State. 

The  survey  indicates  very  clearly  the  mutual  interdependency  of 
delinquency,  dependency,  and  mental  defect,  and  points  toward  a 
closer  correlation  of  the  agencies  employed  in  meeting  the  problems 
in  these  fields.  How  this  correlation  can  best  he  effected  is  a  matter 
to  be  considered  and  determined  by  the  proper  State  authorities. 

Dr.  Carlisle  in  his  report  suggests  the  use  of  certain  departments 
of  the  university  for  research  purposes,  utilizing  the  data  which  might 
be  suppUed  by  the  various  State  agencies  dealing  with  the  delinquent, 
the  defective,  and  the  dependent.  I  am  personally  heartily  in  sym- 
pathy with  this  suggestion,  and  I  feel  sure  that  the  departments  named 
would  welcome  the  opportimity  to  render  any  service  within  their 
power  in  helping  the  State  solve  the  grave  questions  which  are  pre- 
sented by  these  State  wards. 

Permit  me  to  express  the  deep  appreciation  felt  by  the  university 
of  the  generous  cooperation  given  by  the  United  States  Public  Health 
Service  in  this  sm*vey,  and  also  of  the  very  able  work  done  by  Dr. 
Carlisle  in  conducting  it. 

With  highest  regard,  I  have  the  honor  to  remain. 
Very  sincerely  and  respectfully,  yours, 

P.  L.  Campbell^ 
President  of  the  University  of  Oregim. 

COURT  OF  DOMESTIC  RELATIONS,  MULTNOMAH  COUNTY. 

By  the  Hon.  Jacob  Kanzlbr,  Judge. 
[Including  Report  of  Pajcbological  Laboratory,  by  8.  C.  Kobs,  Pb.  D.,  peychologist.] 

Statement  prepared  by  the  court  for  the  Oregon  State  survey: 

Chief  probation  oflScer,  T.  J.  Hewitt. 

Child-caring  institutionfl  in  Multnomah  County:  Albertina  Kerr  Nursery,  Waverly 
Baby  Home,  Boys'  and  Girls'  Aid  Society,  Frazer  Detention  Home  (i>art  of  Court  of 
Domestic  Relations),  The  Louise  Home,  Salvation  Army  Rescue  Home,  House  of 
the  Good  Shepherd,  Florence  Crittenton  Refuge  Home,  and  Elizabeth  Cottage  for 
Feeble-minded . 

County  nurse,  Miss  Ruth  B.  Young. 

Approximate  number  of  child  cases  handled  by  the  court  of  Domestic  Rela- 
tions between  Oct.  1, 1919,  and  Oct.  1, 1920: 

Delinquent 1, 300 

Dependent 500 

Adoptions 126 

Total 1,925 


* 
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Approximate  number  of  child  cues,  including  second  and  third  hearings: 

Delinquent 1, 460 

Dependent 1 550 

Adoptions 125 

Total 2,125 

Dispodtion  of  casea: 

Number  left  with  parents  or  guardians 1,675 

Adopted 1 125 

Committed  to  institutions  (stUl  in  institutions) 125 

Miscellaneous 200 

Committed  to  organizations: 

Boys'  and  Girls'  Aid  Society— 

Temporary 92 

Permanent 10 

Pacific  Coast  Rescue  and  Plrotective  Society,  temporary  (approximate) .  35 
Committed  to  institutions: 

Girls'  Industrial  School,  permanent 7 

Boys*  Training  School,  permanent IS 

School  for  Feeble-minded,  permanent 60 

State  Tuberculosis  Hospital,  temporary 1 

Cedars  (quarantined— Object  to  court  when  released) 46 

Fhtzer  Home,  temporary 281 

House  of  Good  Shepherd,  temporary 67 

Florence  Crittenton  Home,  temporary 5 

Salvation  Army  Home»  temporary 11 

Christie  Home,  tempoi^ry 6 

St.  Agnes's  Baby  Home,  temporary 5 

St.  Mary's  Home  for  Bqys,  temporary 6 

Others,  temporary 4 

Report  of  psychological  laboratory — Number  examined  for  intelligence  be- 
tween August,  1919,  and  July  81,  1920:  ^ 

Very  superior 1 

Superior 6 

Average  normal 59 

Dull  normal ,. 62 

Border  zone 57 

Feeble-minded 123 

Potential  feeble-mindednese 1 

Total »309 

Mental  disorders: 

Dementia  prjBCox  (hebephrenia) 1 

Psychopathic  constitution S 

Epilepsy 2 

Sexual  psychopathy 1 


Total 

1  Seventy-nine  per  cent  ol  these  oases  show  mental  dolling  or  mental  defect;  40  per  oent  of  these 
■how  actual  mental  defect— Director  of  Oregon  State  survey. 
•  Three  of  these  being  retesto,  the  Mat  jnelndee  306  individuals. 
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INTENSIVB  STUDY  OF  DELINQUENCY. 

By  Ph){.  C.  A.  Grbgort,  M.  A.,  School  of  Education,  and  Mi»  Mozkllb  Haib, 
B.  A.,  Secretary  of  Extension  Teaching  Univerrity  of  Oregoi^,  Special  Field 
InvestigatorB. 

Psychometric  tests  were  given  to  200  delinquents,  inmates  of  the 
Oregon  State  Penitentiary,  by  permission  of  the  warden.  At  the 
time  the  survey  was  made  there  was  a  total  of  270  prisoners,  of 
which  one  was  a  women,  but  it  was  not  possible  to  give  the  tests 
to  all,  as  some  were  on  the  groimds  or  in  the  shops  or  for  other  reasons 
were  not  available. 

The  figures  of  this  report  are  based  upon  the  results  of  the  Army 
alpha  test.  The  work  was  done  in  the  large  dining  hall  where  the 
men  sat  on  benches  at  long  tables.  They  were  crowded  in  closely 
together  and  it  was  impossible  to  prevent  absolutely  all  conversation. 
Test  papers  were  distributed  to  all,  but  only  123  cooperated.  The 
papers  of  these  individuals  are  the  ones  included  in  this  report.  It 
is  impossible  to  tell  whether  or  not  the  work  represents  the  man's 
best  efforts  in  every  case,  but  it  is  beheved  that  the  papers  turned 
in  represent  the  work  of  the  better  class  of  prisoners.  The  per- 
centage of  mental  defect  is  therefore  all  the  more  striking. 

The  results  of  the  Army  alpha  are  for  convenience  stated  here  in 
terms  of  the  Terman  intelligence  quotient,  which  indicates  the 
individual's  mentahty,  with  due  consideration  for  his  actual  age. 


Superior  mmtal  ability 

Nonnal  or  wmgib  mental  ability 

SiibiMiniial  mental  ability 

Boeder-line  mental  abiUtr 

Mental  defect  or  f eeiUe-mlndedni 

Total 


Number 

of  men. 


10 
60 
24 
13 
27 


123 


IntelUgenoe 
quotient. 


AbofyellO.. 
fiOtoUO..., 

80  to  90 

70  to  80 

Below  70... 


Psychometric 

score. 


From  112  to  120. 
From  90  to  110. 
From  80  to  90. 
From  70  to  80. 
From  70  to  53. 


Of  these  123  men  it  is  seen  that  50  individuals,  or  40  per  cent,  are 
of  average  intelligence;  10  individuals,  or  8  per  cent,  are  above  the 
average;  63  individuals  or  51  per  cent,  show  distinct  mental  dulling; 
27  individuals  or  22  per  cent,  show  actual  mental  defect.  None  of 
this  last  group  has  a  greater  mental  ability  than  a  child  of  12  years 
or  imder,  and  being  now  of  adult  years  will  never  reach  an  adult 
mental  level  of  development. 

In  the  investigation  of  these  prisoners  no  attempt  was  made  to 
ascertain  or  to  include  those  cases  of  affective  deviation  which  so 
often  is  foimd  to  account  for  odd,  antisocial,  or  delinquent  conduct, 
particularly  among  individuals  of  average  or  even  superior  quantita- 
tive intelligence  where  it  is  obvious  that  the  delinquent  conduct  was 
not  dependent  upon  mere  feeble-mindedness  as  usually  considered. 
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Neither  has  any  attempt  been  made  to  study  the  deUnquent  conduct 
of  the  123  prisoners  in  the  light  of  possible  psychoses  (insanity) , 
psychonouroses  (including  hysteria),  constitutional  inferiority,  or 
epilepsy.  This  study  demonstrates  the  one  outstanding  fact  that  in 
the  State  penitentiary  (a  specific  group  of  delinquents  of  all  types) 
about  one-fourth  of  the  men  examined  show  gross  mental  defect  while 
over  one-half  show  mental  dulling  or  mental  defect  and  are  distinctly 
below  the  average  of  mental  capacity.  Odd,  inefficient,  antisocial, 
delinquent  conduct  (crime)  usually  means  an  individual  who  is  suf- 
fering from  a  specific  form  of  handicap. 

Mental  dulling  or  mental  defect  was  found  to  be  present  in  over  half 
of  the  delinquents  (criminals)  in  the  Or^on  State  Penitentiary. 

INTENSIVE  STUDIES  IN  JUVENILE  DEUNQUENCT. 

By  Ruth  Montoombst,  B.  A.»  Gnduate  Aiwifltent'in  Education,  Univeraity  of 

Oregon,  Special  Field  Investigator. 

\ 

OREGON   STATE  INDUSTRIAL  SCHOOL  FOR  GIRLS. 

Scale  used:  Standford-Binet,  United  States  Army  t3rpe. 

Census,  girls  (at  time  of  survey,  12  on  parole,  10  out  of  institution,  leaving  33 
available  for  spedal  examination) 55 

Results  of  peycfaometric  examinations: 

Nonnal  intelligence  capacity,  intelligence  quotient  above  90 2 

Subnonnal,  intdligence  quotient  between  80  and  90 S 

Border-line,  intelligence  quotient  between  70  and  80 « 15 

Cental  defective,  intelligence  quotient  below  70 8 

Total S3 

Eight  cases,  or  24.2  per  cent,  showed  definite  mental  defect. 

OREGON  STATE  TRAINING    SCHOOL  FOR  BOT8. 

Scale  used:  Stanford-Binet,  United  States  Army  type. 

Psychometric  examinations  were  made  on  146  of  the  168  boys  iix  ibe 
State  training  school.  These  boys  are  sent  to  this  school  because  of 
thievery,  truancy,  refusal  to  accept  parental  management,  and  other 
forms  of  delinquency. 

A  lai^e  percentage  of  these  boys  (age  from  10  to  21  years)  are 
either  mentally  defective  or  of  subnormal  or  border-line  intelligeDce. 

The  boys  are  taught  tailoring,  farming,  shoemaking,  and  other 
trades,  in  addition  to  grammer-school  subjects  and  physical  training. 
They  are  also  permitted  to  study  music,  but  must  pay  for  their  own 
lessons. 

The  school  is  run  on  a  military  plan,  which  has  been  a  great  success 
in  handling  such  a  large  nimaiber  of  boys.  As  they  all  live  in  the  same 
building;  segregation  of  types  is  not  complete. 
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The  table  shows  the  result  of  the  psychometric  examination: 


Percent. 


Sapenkonnal 

Ayerase  nonnal . 

Sabnonnal 

Borderline 

Mental  direct.... 

Total 


One  hundred  and  sixteen  boys,  or  79.4  per  cent,  show  mental  dulling  or  mental 
defect;  36  boys,  or  24.6  per  cent,  show  actual  mental  defect. 

THE  MENTALLY  DEFECTIVE  CHILD  IN  INDUSTRY. 

By  Mrs.  Millie  R.  Trumbull,  Secretary  Industrial  Welfare  Commission,  Special 

Voluntary  Assistant. 

Some  day  the  employers  of  the  United  States  will  awaken  to  a 
sense  of  the  great  economic  loss  sustained  through  the  mental  defective 
worker.  In  no  place  is  he  a  greater  menace  than  in  the  field  of 
industry.  Seen  through  the  eyes  of  the  child  labor  bureau  in  Port- 
land, he  presents  one  of  the  biggest  factors  in  the  labor  turnover — 
on  the  accident  list — and  in  the  great  mass  of  irresponsible  workers 
which  tries  the  soul  of  every  employer.  He  is  no  sooner  taught  the 
beginning  of  a  process,  than  he  decides  to  change  his  employment. 
Back  to  the  bureau  he  comes  and  the  pathetic  performance  is  repeated 
until  be  is  past  tbe  permit  age.  He  then  becomes  the  incompetent 
adult. 

If  the  child  is  under  16,  the  situation  is  under  control,  as  his  low 
school  grade  forbids  the  issuing  of  a  permit^  but  as  soon  as  he  becomes 
16  he  (or  she,  as  the  child  is  often  a  girl)  becomes  an  industrial  misfit 
and  the  tragedy  begins. 

In  some  cases  they  have  been  '^passed  on''  in  their  grades  until 
we  find  them  with  a  certificate  of  graduation.  This  is  really  a 
hindrance  instead  of  a  help,  as  the  permit  gives  such  graduates  a 
wider  latitude  for  work;  thus  the  disheartening  process  is  intensified 
by  the  high-grade  mental  defective  who  is  industrially  incompetent. 

Some  day  employers  will  demand  psychological  examinations  of 
workers  so  that  time,  effort,  and  their  consequent  cost  in  money  will 
not  be  wasted. 

There  are  cases  on  record  of  children  who  have  changed  jobs  every 
two  or  three  weeks,  and  whose  permits  are  written  all  over  their  bare 
spaces  with  names  of  places  of  employment.  There  is  but  one  answer 
to  the  why — ''Below  grade  mentally."  We  had  the  case  during  the 
summer  of  a  boy  (Italian)  whose  family  we  had  known  for  years  as  of 
low-grade  mentality.     When  he  lost  his  job  he  would  be  brutally 

65038**— 22 2 
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beaten  by  his  father.  Finally  he  came  to  the  office  for  a  change  of 
permit  to  an  employment  forbidden  a  boy  of  his  age.  His  distress 
when  refused  was  so  keen  that  we  suspected  the  reason  and  told  him 
to  bring  his  father  in.  The  father  came  and  he  was  plainly  told  that 
if  he  touched  the  boy  again  on  account  of  loss  of  a  job  terrible  things 
would  be  done  to  him.  We  were  able  to  impress  his  feeble  mind  by 
threats.  He  was  warned,  too,  that  the  great  invisible  eye  of  the 
board  of  inspectors  of  child  labor  would  be  watching  him.  The  next 
time  the  boy  came  back  he  was  cheerful;  he  had  not  been  beaten 
since. 

Another  case  illustrating  the  value  of ''  industrial  diagnosis."  A  boy 
was  known  to  be  low  grade  mentally  and  made  application  for  a  permit 
as  rivet  passer  in  the  shipyards  during  the  war.  We  held  the  case  until 
we  could  inform  ourselves  more  definitely  as  to  his  school  grade.  The 
attendance  officer  gave  as  his  dominating  trait  a  violent,  ungovernable 
temper.^  We  called  up  the  employment  manager  of  the  shipyards 
and  told  him  about  the  boy — ^that  in  a  sudden  fit  of  rage  he  was  likely 
to  throw  the  white-hot  rivet  at  a  fellow  workman.  The  telephone 
fairly  sizzled  with  his  emphatic  direction  to  ''  keep  him  away  from 
us."  We  had  most  cordial  cooperation  in  the  enforcement  of  the 
child-labor  law  in  that  yard  after  that. 

Another  case :  A  girl,  very  pretty,  well  mannered,  came  for  a  permit 
to  work  in  a  soft-drink  parlor  run  by  a  Greek.  We  know  the  place, 
the  neighborhood,  and  the  mentality  of  the  girl — of  such  a  low  grade 
that  she  would  have  succumbed  very  easily  to  the  evil  influences  of 
the  place.    The  permit  was  refused. 

The  juvenile  hobo  is  almost  always  a  boy  of  low-grade  mental  cali- 
ber. He  goes  from  one  lumber  camp  and  logging  mill  to  another, 
TniYing  with  mental  derelicts  among  the  adults.  He  becomes  physi- 
cally contaminated,  and  the  degradation  of  the  race  goes  on 
unchecked. 

In  the  files  of  the  child  labor  bureau  in  Portland  can  be  found  the 
record  of  almost  every  youthful  criminal  who  has  been  sent  to  the 

t  Note  by  Chester  L.  Carlisle,  M.  D.,  director  Oregon  State  soryey:  Unstable  emotional  balanoe— tan* 
trams,  rages,  and  odd  coadoct^such  as  this  boy  shows  is  typical  of  that  found  in  cases  showing  essen- 
tially afleotiTe  deviation  (in  contradistinction  to  ineffleicmt  eondnct  based  on  uncomplicated  lack  of  quan- 
titative intelligence  capacity).  The  "affect''  is  that  part  of  our  "thinking"  which  puts  the  force,  or  win 
to  do,  behind  our  ideas.  Thus  conduct  is  produced.  In  other  words,  this  is  the  behavitx'  of  the  individual. 
Conduct  is  the  sum  total  of  mental  and  phjrsical  output  of  any  person,  colored  by  environment.  (Notice 
affective  deviation  under  mental  causes  of  retardation  in  sdiool  children,  teachers' referendum  charts.) 
There  are  other  types  of  mental  disease,  defect,  or  disorder  which  may  produce  odd  or  ineCDdent  conduct 
similar  to  that  of  this  boy  in  the  shipyard,  aside  ftxnn  either  simple  affective  deviation  or  lack  of  quantit»> 
tive  intelligence  capacity.  These  are,  notably,  epilepsy,  also  certain  forms  of  nervous  disorders  and  incip- 
ient insanity  (psychoses).  All  of  these  varying  symptoms  of  abnormal  conduct  emphasixe  the  value  of 
making  mental  as  well  as  physical  examinations  of  every  person  who  enters  industry.  The  type  of  woik 
which  is  best  suited  to  the  actual  make-up  of  the  individual  may  thus  be  determined.  Happiness  throu^ 
contentment  of  the  individual,  reduction  of  losses  to  the  employer,  and  safety  to  the  public  will  be  sure  to 
follow  such  procedure. 
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State  traming  school  and  later  to  the  penitentiary  during  the  last  15 
years.  The  typical  case  is  found  to  be  low  grade  in  school  work  and 
pronounced  a  difficult  child  by  the  teacher.  Probably  he  was 
turned  out  of  his  classes  to  go  to  work  because  he  was  a  nuisance  in 
school.  He  then  became  a  greater  nuisance  in  industry,  and  the 
line  of  least  resistance  attracted  him,  with  the  State  training  school 
for  delinquents  at  the  end  of  it. 

When  the  epidemic  of  auto  stealing  broke  out  we  could  go  r^u- 
laxly  to  our  files  and  find  the  boy's  card.  Invariably  it  showed  a  low 
school  grade  for  his  age.  He  was  one  of  the  retarded  children  over- 
age for  his  school  grade.  The  sixteenth  year  limit  and  eighth  grade 
qualifications  for  permit  became  law  in  1019.  We  have  had  a  large 
harvest  of  defective  delinquents  who  became  so  through  a  wrong 
diagnosis  four  or  five  years  earlier,  before  the  public  recognized  the 
true  meaning  of  retarded  school  work  and  inefficient  conduct-mental 

defect. 
Two  years  ago  we  tabulated  the  commitments  to  the  training 

school  as  shown  on  our  files — 65  to  70  per  cent  were  boys  who  had 

gone  to  work  on  a  child-labor  permit.    Of  these,  50  per  cent  were 

shown  by  a  later  psychological  examination  at  the  State  training 

school  to  be  mental  defectives. 

We  give  herewith  the  list  of  children  between  16  and  18  who  have 

gone  to  work  on  low-grade  (part-time  or  night  school)  permits  since 

September,  1919,  to  December  20,   1920,  issued  by  the  Portland 

office. 


Age. 


1919. 
Boys: 

10 

17 

Total 

Otate: 

16 

17 

Totol 

1990. 

M 

17 

Total 

IB 

17 

Total 


Namber 
of 


99 
94 


198 


} 


81   \ 
72  / 


153 


121 
288 


409 


} 


89 
147 


296 


3 


^ 


Oiade  In  school. 


3 


14 


3 


28 


21 


35 


23 


68 


56 


136 


77 


8 


88 


73 


219 


132 


Total. 


198 


168 


408 


991 


Note  the  age  of  these  children  and  the  school  grade  they  are  in. 
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One  word  more.  We  have  been  in  the  work  long  enough  to  have 
seen  the  inadequate  worker  in  industry — and  inadequacy  usually 
means  mental  defect — ^multiply.  We  have  applicants  to-day  of  the 
same  (or  lower)  grade  of  mentality  as  the  parents  who  were  among 
our  first  working  children  in  1903.  The  same  struggle,  multiplied 
as  to  numbers,  itensified  as  to  problems,  goes  pathetically  on. 

We  will  remain  helpless  imless  the  employers  take  a  hand  and 
insist  upon : 

First.  A  psychological  chart  with  each  employee. 

Second.  A  demand  on  the  State  legislature  that  segregation  must 
be  established  for  all  those  below  a  certain  grade  of  mentaUty — with 
sterihzation  as  the  price  of  freedom  for  all  defectives  in  the  com- 
munities. There  is  work  these  individuals  can  do,  but  not  where 
there  is  dangerous  machinery.  Either  in  our  schools  or  in  our 
child-labor  office  the  analysis  must  be  made,  if  we  would  reUeve 
industry  of  its  most  expensive  incubus. 

DEPENDENCY— SPECIAL  TYPES. 

[County  totals  for  individuals  in  institutions.] 

(Tables  compiled  through  the  courteey  of  reports  and  other  information  trans- 
mitted by  the  Oregon  State  Board  of  Control,  the  superintendents  of  all  the  State 
institutions  and  the  officers  in  charge  of  private  institutions  and  agencies  receiving 
public  funds.) 

The  individuals  listed  in  these  tables  are  either  cases  of  mental  or 
physical  defect,  disease,  or  disorder  who  have  by  reason  of  such 
handicaps  become  dependent,  or  else  are  individuals  who  by  reason 
of  inefficient,  antisocial  conduct  have  been  classed  by  the  courts  or 
by  society  as  delinquents  of  varying  degree,  all  of  whom,  on  account 
of  abnormal  behavior,  it  was  necessary  to  remove  from  commimity 
life.  All  of  these  individuals  are  now,  or  recently  have  been,  de- 
pendents in  State  institutions,  or  in  private  institutions  receiving 
public  funds.  Inmates  of  village,  city,  and  county  jails,  also  inmates 
of  coimty  poor  farms,  are  not  included  in  this  table.  Inmates  of 
jails  appear  in  the  figures  for  delinquency  in  the  county  community 
tables.  Inmates  in  poor  farms  appear  in  the  special  table  relating 
specifically  to  the  problem  of  the  dependent  poor. 
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Various  diviiions  of  public  welfare  worl  in  Oregon  in  90  far  as  they  relate  to  institu- 
tional care  for  the  biennium  ending  Sept.  30, 19t0, 

■ 

(Total  number  eared  for  in  each  institution.] 


Division  of  mental  hy- 
giene. 

Division  of  delinqueney. 

Coontlee. 

Both  State 

hospitals 

for  the 

insane. 

State 
School 
for  Feeble- 
minded. 

Oregon 

State 

Training 

School  for 

Boys. 

State  In- 

dustrial 

School  for 

Oirls. 

Oregon 

SUtePeni. 

tentlary. 

Baker 

98 
40 

138 

144 
50 
94 
23 
16 
11 
94 
17 
13 
17 
15 
88 
6 
35 
36 
15 

131 
12 

101 
44 

381 
15 
1,604 
43 
12 
26 

152 
69 
25 
78 

102 
10 
95 

13 
15 
32 
14 
12 
21 
2 

13 
6 

24 
8 

12 

20 
3 
1 
5 

11 

1 

8 
5 
5 

42 

Banton 

9 

12 

dataop 

16 

ColuiiKda , .  ... 

7 

C008 

1 

11. 

CrtMk 

6 

Curry 

Dcacnatcs 

1 
6 

1 

Douglas. 

11 
1 

36 

<?i11tein 1 

6 

Grant 

3 

1 

3 

11 

5 

Hamty 

1 
8 

15 
1 

12 

5 

Hood  Kiver 

1 
3 
1 

14 

Jat^aon 

11 

Jefferson . . ................................ 

i 

Josephine 

1 
1 
1 

27 
2 
6 
2 

27 

1 

186 

8 

9 

10 

l4k^  .   . 

A 

Tian^. , . 

27 
8 

17 
6 

51 
1 
244 
9 
2 
4 

12 
7 
3 

11 

26 
1 

14 
2 

53 

8 

2S 

Xinootn. 

10 

74nn ...    . , 

1 

6 

14 

11 

MalN^ir 

26 

Marian . ,              

20 

Morrow 

2 

Mnltnomah 

39 

223 

Pofr 

7 

1 

TUlainoolr 

2 

8 

2 
16 

1 

10 
12 

3 

9 

68 

Union 

2 

40 

6 

Wasco. 

1 
3 

27 

10 

Wheeler'. 

3 

1 

15 

TTnlmnnm 

3,859 

656 

436 

109 

704 

16 

Various  divisuma  of  public  welfare  work  in  Oregon  in  m>  far  as  theif  relate  to  instititf 
tional  care  for  the  biennium  ending  Sept,  3Q,  19$0 — Continued. 


Division 
of  private 
institu- 
tions—pri- 
vate insti- 
tutions 
receiving 
public 
funds. 

Division 
of  public 
health- 
Oregon 
State  Tu- 
betculosis 
Hospital. 

Division  of  special  edu- 
cation. 

Divislan 

Counties. 

State 

school 

for  blind. 

State 

school 

for  deaf. 

of  military 

aiZairs — 

Soldiers' 

Home. 

Baker 

3 

2 

11 

10 

5 

16 

3 
3 
6 
1 
2 
3 

0 

Benton 

4 

743 

3 

1 

10 

Clatsop 

Columoia 

*6 

Coos 

tt 

Curry 

2 

Deschutes 

2 
2 

1 
1 

1 
6 

Ponglas ....... 

1 

73 

«t?l1ftm    .  . 

Grant 

Harney 

2 

Hood  River 

2 
8 

1 
2 

JaclTHOn , 

2 

26 

Jefferson 

2 

Josephine 

1 
2 

1 
3 

18 

Klamath . 

i 

8 

Lake 

1 

liane. ......  ^  a      ...... 

11 

1 

1 

12 

3 

14 

28 

T/incoln .... 

2 

XAnn .  .      ...  .  . 

1 

10 

Malh^nr 

1 

49 

135 

8 

1 
1 
.   4 
3 
3 
7 
4 

1 

Marion 

12. 

17 

2 

1 
7 
3 

27 

26 

5 

14 

Multnomah 

2,418 

78 

Polk 

6 

Tillamook 

1 
1 
2 
2 
3 
6 

4 

TTmittnif^   ., 

3 

TTnlonT...^,      ..... 

12 

Wasco 

2 

400 

8 

Wheelerl 

1 
3 

5 

2 

8 

3,670 

306 

58 

136 

340 

Multnomah  County  Poor  Farm  not  included  here.    See  spedal  article  relating  to  poor  f^rms  for  entire 
SUte. 

It  is  to  be  noted  that  the  odd  conduct  commonly  associated  with 
psychoses  (insanity)  is  more  generally  recognized  by  the  public  as 
needing  specific  care  as  a  symptom  of  abnormality  than  is  the  odd  or 
antisocial  conduct  of  delinquency,  it  therefore  follows  that  the  num- 
ber of  insane  for  each  county  cared  for  in  hospitals  follows  the  ratio 
of  county  population  much  more  closely  than  does  delinquency. 

POOR  FARMS  AND  OUTDOOR  RELIEF. 

B>  Ruth Montoombrt,  B.  A.,  Graduate  A^siatant in  Eklucation,  UniveiBity  of  Oregon, 

Special  Field  Investigator. 

The  State  of  Oregon  has  36  counties,  18  of  which  maintain  poor 
farms  for  the  care  of  the  totally  dependent  poor.  These  counties 
were  all  visited  as  part  of  the  Oregon  State  survey  and  data  obtained 
upon  the  local  problem  of  dependency  in  each  county. 
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The  other  18  counties  in  the  State  maintain  their  totally  dependent 
poor  hy  hoarding  them  out  in  private  homes,  or  hy  furnishing  them 
aid  in  the  form  of  cash  allowances,  fuel,  rent,  or  supplies.  Several 
of  the  counties  that  do  not  maintain  a  regular  poor  farm  send  their 
totally  dependent  persons  to  the  Multnomah  Coimty  Farm.  Wasco 
County  and  Clatsop  County  also  maintain  poor  from  other  counties. 

The  figures  for  outdoor  relief  in  the  following  table  may  be  taken  as 
fairly  typical  of  all  Oregon  counties  in  the  several  geographically 
different  sections  of  the  State. 

Dependency  in  Oregon  divides  itself  into  four  classes :  Total  depend- 
ents maintained  ia  poor  farms;  total  dependents  boarded  out  with 
individuals;  partial  dependents  given  coimty  aid;  widowed  mothers 
receiving  regular  pensions. 

Following  is  a  list  of  the  counties  having  poor  farms,  showing 
the  number  foimd  in  poor  farms;  the  number  of  inmates  of  farms 
found  to  show  some  degree  of  mental  defect,  disease  or  disorder,  a 
fact  which,  no  doubt,  is  the  underlying  cause  for  their  dependency; 
the  average  number  of  mothers  who  receive  compensation  each  month; 
and  the  average  number  who  receive  outdoor  relief  from  the  county 
each  month. 

Table  thounng  poor  farms  in  the  State  of  Oregon, 


RESIDENTS  OP  COUNTY  POOR  FARMS. 

Number  of  ixmiates.' 

Number  showinf  mental  de- 
fect, diaeaae,  or  disorder. 

Male. 

Female. 

ToUl. 

Maie. 

Female. 

Total. 

Bftkar 

11 

7 

19 

7 

6 

2 

12 

14 

0 

10 

13 

18 

232 

5 

14 

6 

8 

0 

0 
0 
8 

1 
0 
0 
0 

1 
1 

8 
0 
0 
40 
0 
0 
0 
5 
2 

11 

7 

22 

8 

« 

2 

12 

15 

7 

13 

13 

18 

278 

6 

14 

6 

13 

2 

2 
2 
7 
4 
2 
0 
S 
4 
8 
4 
0 
9 
»97 
3 
7 
1 
3 
0 

0 
0 
1 
0 
0 
0 
0 

1 
1 

2 
0 
0 
11 
0 
0 
0 
2 
0 

2 

Coos 

2 

Clfttffop . 

8 

Dcuglafi 

4 

Grant 

2 

Htrney  - 

0 

JoBephlne 

8 

Jaciaon 

6 

Kkunath 

4 

L4U16 

6 

I4nTi 

0 

MarlfFn  , 

9 

106 

Polk 

3 

TTmatilla 

7 

Union--- 

1 

"Wnjjpo     

6 

Yamhill 

0 

Totftt. 

389 

89 

461 

157 

18 

175 

>  These  flgnres  are  an  approximate  monthly  average  for  summer  months.  It  increases  approximately 
7  to  8  percent  in  winter. 

*  These  figures  conform  to  the  ratio  for  mental  defectives  ascertained  by  special  examinations  made  in 
poorhousee  outside  of  Multnomah  County. 
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Table  thotptng  poor/armt  in  ike  8iaU  of  Oregon — Coiitmiied. 

OUTDOOB  RELIEF. 


Baker 

Coos 

Clataop.... 
DoD^das... 

Onnt 

Harney... 
Josepmne. 


Klamath.... 

Lane 

Linn , 

Marion , 

Multnamab. 

Polk 

Umatilla... 

Union 

Wasco 

YamhilL... 


Total 

Total  persons  dependent  in  any  form. 


number 

widow's 

pensions 

per  month. 


28 

37 

0 

12 

6 

9 

21 

23 

85 

ao 

37 
16 
141 
19 
20 
81 
24 

aft 


634 


Coimtyaldinfba 

oammnnlty— average 

per  month  (indi- 

Tiduals). 


MaU. 


12 

ft 
13 

20 
6 


(•) 


FemaU. 


ft 
20 
18 
12 


(») 


20 
13 


Total  de- 
pendents 
Indoor  and 
oatdoor 
relief. 


10 
43 
14 
19 
13 
13 
88 


17 


W 


14 
60 
20 

11 
34 
08 

18 


427 

1,413 


•  Detailed  information  not  ayaflable. 

AN   INTENSIVE    STUDY   OF    DEPENDENTS   WITH    SPECIAL 
HANDICAPS,  OREGON  STATE  SCHOOL  FOR  THE  BUND. 

By  Ruth  Montoomert,  B.  A.,  Graduate  Assistant  in  Education, -  Univeraity  of 

Oregon. 

Census  blind  children  at  time  of  survey 33 

It  is  found  that  the  blmd  have  no  difficulty  in  interpreting  and 
responding  to  psychometric  tests  so  far  as  tiie  blindness  itself  is 
concerned.  Tliis  is  due  to  the  fact  that  so  long  as  hearing  is  intact 
their  mental  processes  are  normal  in  the  sense  of  being  carried  on 
through  the  medium  of  the  usual  auditory  spoken  word  symbols. 
The  children  take  ordinary  grammar  school  studies  and  have  the 
same  social  relations  as  children  with  sight.  Scholastic  training 
goes  up  to  the  10th  grade.  Vocational  training  includes,  among 
other  things,  piano  tuning,  piano,  pipe  organ,  chorus  work  and 
voice  in  music. 

Ptychometric  excaninations,  Stanford  scale. 

Superior  intelligence,  intelligence  quotient  over  110 4 

Normal  intelligence,  intelligence  quotient  90-110 14 

Subnormal,  intelligence  quotient  80-90 5 

Borderline,  intelligence  quotient  70-80 S 

Mental  defect,  intelligence  quotient  below  70 - .  2 

2  blind  children  (6  per  cent)  showed  mental  defect 
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AN  INTENSIVE  STUDY  OF  DEPENDENTS  IN  THE  SPECIAL 
HANDICAPS,  OREGON  STATE  SCHOOL  FOR  THE  DEAF. 

By  Ruth  Montgombbt,  B.  A.,  Graduate  Assifltant  in  Education,  Univenity  of 

Oregon. 

The  State  school  for  the  deaf  had  a  census  of  113  pupils  at  the  time 
of  the  survey — 64  boys  and  49  girls.  Psychometric  examinations 
were  given  to  93 — 58  boys  and  35  girls. 

It  has  now  been  definitely  determined  that  the  mental  develop- 
ment of  deaf  children  is  not  as  rapid  as  that  of  children  with  normal 
hearing  owing  to  the  great  handicap  oC  having  no  auditory  experience; 
hence,  they  can  not  think  in  terms  of  auditory  word  symbok  or 
words  as  we  hear  them  spoken.  Rudolph  Pintner,  Psychological 
Monographs,  Volume  24,  in  a  study  of  deaf  children  f  oimd  them  to  be 
about  three  years  retarded  when  they  were  compared  with  hearing 
children.  Our  studies  would  seem  to  confirm  this  and  three  years 
retardation  may  be  looked  upon  as  the  fairly  constant  handicap  of 
all  deaf  children. 

Psychometric  examinations  at  the  Oregon  State  School  for  the 
Deaf  show  these  deaf  children  to  be  from  two  to  three  years  retarded 
mentally,  due  to  deafness.  These  same  children  who  are  two  to  three 
years  retarded  on  account  of  deafness  are  perfectly  normal  in  their 
social  life  and  their  school  progress.  Retardation  of  more  than  three 
years  is  found,  however,  in  a  group  which  is  a  little  over  85  per  cent 
of  the  total  number  examined.  There  were  10  boys  and  3  girls  who 
showed  distinct  mental  defect.  This  diagnosis  of  actual  quantitative 
intelligence  lack,  in  addition  to  the  usual  amount  of  retardation  due 
to  deafness,  was  made  upon  the  basis  of  the  family  history,  school 
work,  and  social  reactions,  as  well  as  on  the  psychometric  examina- 
tion. 

The  following  table  shows  the  results  for  the  examinations  made: 

Total. 


Boys. 

Girls. 

64 

49 

58 

35 

10 

3 

17 

8.8 

Number  of  children 64  49  113 

Number  examined 58  35  93 

Nmnber  lowing  mental  defect 10  3  13 

Per  cent  mental  defect 17  8.8  14 

A  total  of  13  deaf  children  (14  per  cent)  of  the  pupils  in  the  school 
for  the  deaf  show  actual  mental  defect  in  addition  to  the  normal 
retardation  due  to  deafness. 

(Note  by  the  director:  The  results  of  studies  made  by  the  Oregon 
State  survey  and  others  indicate  that  complete  or  even  partial  deaf- 
ness in  children  is  a  handicap  much  more  likely  to  produce  a  definite 
and  regular  degree  of  retardation  in  mental  development  than  blind- 
ness. Deafness  (ear  trouble)  in  school  children  is  a  very  powerful 
factor  in  making  the  child  overage  for  his  school  grade.) 
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THE    COST    AND    CAUSES   OF    RETARDATION  OF   SCHOOL 
CHnJ)REN  (IN  THE  CITY  OF  X,  OREGON). 

By  L.  0.  Douglass,  Instructor  in  Education,  Extension  Division  University  of 

Oregon,  Special  Field  Investigator. 

The  following  data  are  the  results  of  an  intensive  study  of  258 
overage  for  grade  children  in  the  elementary  schools  of  the  city  of 
X,  Greg.,  the  majority  of  whom  by  some  special  deviation  of  conduct 
have .  attracted  attention.  In  practically  every  case  the  child  has 
spent  almost  all  of  his  school  life  in  Oregon,  so  whatever  school 
influences  have  been  for  or  against  his  retardation  have  arisen  in  this 
State. 

Cost  oj  retardation. — ^Each  child  was,  on  the  average,  overage  for 
grade  1.89  years.  This  is  equivalent  to  488  children  being  retarded 
one  year  each.  Before  the  war  it  cost  the  city  of  X  $52.50  per  pupil 
to  run  the  elementary  schools  one  year.  Therefore  the  approximate 
extra  cost  of  these  children  to  the  taxpayers  of  X  was  $25,620. 

Menial  defect  and  dullness  as  a  cause. — ^Eighty  unselected  children 
from  the  group  were  given  mental  examinations.    The  results  follow: 

Percent. 

Feeble-minded  (heritable  trait,  offspring  almost  always  feeble-minded) 14. 8 

Diill  or  borderline  cases  (the  latter  probably  feeble-minded) 38. 3 

Normal  mentality  (poor  mentality  not  a  cause  of  retardation) 46. 9 

100.0 

Applying  the  above  proportions  to  all  over  age  for  grade  children 
we  find  that  approximately  4.44  per  cent  of  all  children  enrolled  in 
the  city  will  probably  never  have  intelligence  greater  than  that  of  a 
12-year-old  child. 

Disease  and  physical  defect. — ^These  caused  the  retardation  of  30 
per  cent  of  all  the  cases  studied.  In  many  other  cases  they  were 
contributing  causes.  Ninety-six  children  suffered  from  physical 
defects.  Two  hundred  and  fourteen  children  had  suffered  from 
disease  547  times.  Almost  all  the  diseases  mentioned  could  have 
been  prevented  by  proper  quarantine. 

Emotional  instability. — Thirty-one  and  eight-tenths  per  cent  of 
the  cases  studied  were  emotionally  unstable  in  some  respect.  These 
children  are  unable  to  adapt  themselves  to  ordinary  conditions  of 
life,  not  having  normally  adequate  interpretations  of  ideas.  Their 
attitude  is  often  antisocial.  Of  37  children  whose  conduct  is  more 
or  less  delinquent  (truants,  liars,  etc.),  70  per  cent  are  emotionally 
unstable. 

The  basic  causes  of  retardation  are  shown  to  be:  Mental  defect  and 
dullness,  31  per  cent;  disease  and  physical  defect,  30  per  cent;  poor 
heredity  and  improper  home  conditions,  20  per  cent;  economic  and 
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other  causes,  19  per  cent;  total,  100  per  cent.  The  emotional  insta- 
bility mentioned  above  is  not  counted  as  one  of  the  basic  causes  but 
rather  one  of  the  most  important  contributing  causes.  Suggestions 
for  the  adequate  handling  of  these  cases  will  be  found  in  the  chapter 
on  legislative  recommendations. 

SPECIAL  STUDIES  IN  THE  FIELD  OF  CHILD  HYGIENE. 

By  Aariirtant  Surgeon  General  Taiiafbrro  Clark,  in  charge  of  Field  Investigations 

in  Child  Hygiene. 

The  researches  of  the  United  States  Public  Health  Service  have 
repeatedly  demonstrated  the  practical  necessity  of  recognizing  both 
mental  and  physical  factors  in  the  causal  constellation  of  all  prob- 
lems in  child  hygiene.  This  is  particularly  true  in  the  case  of  the 
child  who  is  overage  for  his  school  grade.  A  survey  of  the  mental 
status  of  rural  school  children  of  Porter  County,  Ind.,  by  Assistant 
Surgeon  General  Taliaferro  Clark  and  Passed  Assistant  Surgeon  W.  A. 
Treadway  demonstrated:  ''Of  the  1,087  girls  and  1,098  boys  exam- 
ined in  the  rural  schools  of  Porter  County,  93  of  the  former  and  100 
of  the  latter  were  retarded,  and,  excluding  the  exceptionally  retarded 
children,  constituted  8.7  per  cent  of  the  number  examined.  Includ- 
ing the  exceptionally  retarded  children,  the  whole  number  of  children 
requiring  special  attention  was  214,  or  9.3  per  cent.  Of  the  1,087 
girls  and  1,098  boys  examined  in  the  rural  schools  of  Porter  Coimty, 
7,  or  0.6  per  cent  of  the  former,  and  14,  or  1.2  per  cent  of  the  latter, 
were  so  exceptionally  retarded  that  their  mental  development  at  no 
time  will  be  greater  than  that  of  a  child."  They  are  actual  mental 
defectives. 

A  survey  of  the  mental  status  of  rural  school  children  in  New  Castle 
County,  Del.,  by  Surgeon  E.  H.  Mullan  showed:  "Five-tenths  of  1 
per  cent  of  3,793  rural  school  children  examined  in  New  Castle  County 
are  definitely  feeble-minded  and  in  need  of  institutional  treatment. 
An  additional  1^  per  cent  of  the  total  number  were  so  retarded 
mentally  as  to  be  considered  probable  mental  defectives  in  need  of 
institutional  care." 

These  studies,  inclusive  of  many  diverse  social,  geographical,  and 
industrial  environmental  factors,  demonstrate  the  great  importance 
of  recognizing  the  very  definite  and  constant  rdle  played  by  actual 
and  potential  mental  defect  as  one  of  the  fundamental  causes  of 
pupils  becoming  over  age  for  their  school  grades. 

Thorough  examination  of  all  retarded  school  pupils  should  be  made 
with  reference  to  both  mental  and  physical  condition,  in  the  light  of 
known  environmental  factors  and  parental  influence.  The  modern 
diagnosis  of  inadequate  school  progress  must  include  all  possible  fields 
of  inquiry. 
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CHINESE  AND  JAPANESE  IN  OREGON. 

Tables  prepared  by  C.  H.  Gram,  Commissioiier,  Bureau  of  Labor,  State  of  Oregon. 

The  accompanying  tables  were  prepared  and  all  infonnation  con- 
cerning the  Chinese  and  Japanese  in  Oregon  was  compiled  by  C.  H. 
Gram,  conmiissioner,  bureau  of  labor,  State  of  Oregon.  The  Oregon 
State  survey  is  fortimate  in  receiving  these  figures,  as  they  make  a 
valuable  ethnological  study  in  connection  with  our  study  as  to  the 
fundamental  causes  of  dependency  and  social  failure.  Total  number 
of  Chinese  is  3,617;  the  total  number  of  Japanese  is  4,547.  The 
number  'of  the  individuals  in  State  institutions  from  these  races  is 
shown  imder  the  nativity  tables  in  each  institution's  report. 

Japanese  in  Oregon. 


Counties. 

Total 
number 
of 
Japa- 
nese. 

Males. 

Females. 

Number 

of 
children. 

Number 
married. 

Number 

of 

chfldren 

bom  in 

1919. 

Number 
engaged 
ineom> 
mercial 
business. 

Baker 

197 

34 

163 

535 

101 

8 

2 

58 

6 

25 

37 

7 

383 

76 

41 

7 

22 

4 

42 

7 

15 

16 

177 

5 

2,021 

218 

156 

30 

58 

400 

82 

3 

2 
36 

2 
25 
82 

4 

196 

28 

38 

3 
14 

4 
37 

6 
16 

7 
96 

5 

1,004 

158 

33 

8 

89 

55 

7 

2 

8 
1 
66 
80 
2 
8 

32 

2 

37 

38 

r 

2 

3 

72 

Benton 

10 
9 

Clatsop 

o- 

ColniTibift.  -  r 

Coos 

.  ..  . 

Crook* 

Deschutes 

7 
1 

11 
3 

7 
1 

1 

Doufflafl 

Oimnf 

Grant 

3 
2 
81 
22 
2 
2 
2 

2 

1 
106 
26 
1 
2 
6 

3 
2 
81 
22 
2 
1 
2 

Harney 

1 

29 

4 

Hood  River* 

5- 

Jackson 

Jefferson 

Josephine 

9> 

Lake 



Lane 

3 
1 

2 

2 

1 



Lincoln 

Linn 

MalhfiYir 

8 

47 

6 
32 

3 
47 

3 
6 

1 

Marion 

ft. 

Morrow 

Multnomah  * 

466 

47 

551 
13 

445 
45 

117 
2 

^293 

Polk 

I^herman 

TfllftmoAlr 

Umatilla 

58 
115 
72 
90 
10 

34 
95 
42 
41 
2 

10 
10 
15 
18 
2 

14 
10 
15 
31 
6 

10 
10 
14 
18 
2 

3 
2 
3 
6 

2^ 

Union 

5 

Wasco 

5 

Washington 

Yf^mhfir    . 

Subtotals 

4,547 

2,606 

833 

998 

836 

200 

286^ 

1  In  Clackamas  County  Japanese  are  leasing  also  1,334  acres  assessed  at  898.280. 

s  In  Crook  County  two  Japanese  bou£ht  200  acres  for  which  they  paid  $14,000.    (Not  yet  on  record.    In- 
formation  f  umished  by  one  of  the  piminasers.) 
*  In  Hood  River  Coimty  Japanese  are  alsopaylng  taxes  on  332  acres  assessed  at  $46,260. 
4  In  Multnomah  County  Japanese  are  also  leasing  3,459  acres  assessed  at  $408,870. 
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JapKMW  in  Oregon — Ck>iitinued. 


Number  of  males  working 
for  wi^pes. 

Number  of  females  work- 
ing for  wages. 

Average  daily 
wage. 

Aver- 
age 
yearly 

in- 
come- 
Males. 

Coantles. 

Com- 
mercial 
field. 

Indus- 
trial 
field. 

Agricul- 
tural 
field. 

Com- 
mercial 
field. 

Indus- 
trial 
field. 

Agricul- 
tural 
fifkld. 

Males. 

Females. 

Bftkfir .,. 

32 

101 

10 

3 

380 

92 

3 

5 

S3. 75 
4.93 
4.25 
8.90 
5.00 
5.00 
4.50 
3.60 
4.80 
3.60 
3.60 
3.60 
4.00 
4.25 
4.70 
4.00 
3.75 
3.50 
5.00 
3.60 

S2.00 

SI, 125 

BentoD 

20 

54 

.1,240 

"^^HK^kainRff. . . 

1 
5 

1 

2.75 
2.00 

*1,200 

dataop 

10 

1,080 

^VHnJtfrift..  s 

1,2J50 

Coos. 

1 

1,250 

Oook. 

2 

1 

900 

Deediutes 

35 

2 

25 

32 

4 

48 

18 

38 

3 

1 

1,000 

Dooclas 

1,200 

milium, 

1,000 

Grant 

1 

1  000 

llanHty . .  .   . .  .... 

' 

900 

Hood  tliver 

143 

1 

*'"i"25' 

1,200 

JaekBon. 

10 

2 

1 

1,200 

JefEflfBon . 

1,200 

Joaeptiin^,. 

1 

1,100 

KlAmftth 

5 

1 

800 

T^^ 

4 
37 

6 
15 

6 
60 

5 
466 
40 
32 
90 
23 
20 

1 

!                      -  ■  •  • 

800 

liWie. . .. 

1                 i 

1,250 
•     900 

Llnooln....  .  . 

I 

T^nii 

3.40 
3.40 
4.75 
3.60 

980 

Iffalhf^nr    ,    .   ,      . , 

"zso 

1         900 

Marion .  , . 

32 

3 

1.200 

Morrow 

850 

Multnomah 

"    "isi 

175 

118 

8 

42 

' 

4.18 
4.95 
4.25 
3.60 
3.60 
4.50 
3.60 

2.00 

1,100 

PolJk 

1,250 

TTrnfl^tllta    

1,100 

XTTiion , 

1,000 

Waeoo 

1 

13 
21 

1 

1 

2.50 

1.000 

Wadiiiigtoii 

1,100 

Yfun^f"      , 

.  .                          V 

1,000 

Sobtotatev  •  • . . . 

202 

1,505 

500 

63 

1 

. 

• 
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JapaneH  in  Oregon — Continued. 


Averaise 

yeariy 

Ineome— 

Femalea. 

Average 

Doose 
rental.^ 

Average  per  cent 
spent  for  dame»> 
tic  and  foreign 
products. 

Amount  of  propertT  owned  and 
assessed  valuation. 

Coonties. 

r 

Dunie^ 
tie. 

FoKvign. 

aty 

prop- 
erty. 

Assessed 

ground 
and  im- 
prove- 
ments. ■ 

Acre- 
age. 

Assessed 
valuatioD 
with  im- 
prove 
ments. 

Baker 

1800 

1300 

PeretnU, 
80 
85 
90 
60 
85 
90 
80 
80 
80 
80 
85 
85 
90 
75 
90 
60 
85 
80 
80 
85 
85 
75 
90 
92 
80 
85 
85 
85 
85 
85 

Per  ami, 
20 
15 
10 
40 
15 
10 
20 
20 
20 
20 
15 
15 
10 
25 
10 
40 
15 
20 
20 
15 
15 
25 
10 
8 
20 
15 
15 
15 
15 
15 

Benton 

750 
650 

181} 

•11,880 

Clatsop 

2 

1344 

Oolnmoia 

30 

450 

Coos 

Deschutes 

Donelas 

niniftTTi  , , 



Grant 

Harn(?y 

HoodlUver 

800 
144 

51 
8 

15,865 
842 

1,273 
120 

'  '76'345 

Jackson 

600 

2,110 

JeflFerson 

JOB«I>hltlA .. 

Klaniftth 

150 

2,601 
10 

26,010 

lAkft ,    ... 

8 

4 

30 

800 

80 

105 

100 

Lane 

Lincoln 

200 

1,600 

TJnn 

Malhmr 

■••••■•■*• 

1 

2S0 

36 
51 

2,920 

Marinn  ...  .. 

**'    666 

240 

1,210 

laorrow .................. 

600 

460 
240 
350 
120 
240 

W 

(•) 

116J 

18»110 

Polk 

FTnatllla 

Union 

Wasco 

760 

1 
2 

8,000 
60 

Wftj^hlnffton 

88 

7.6ao 

Vftmhill 

Subtotal 

111 

25,816 

4,702 

142,255 

, 

ft  Where  no  esttmate  of  yearly  rental  is  given,  buildings  occupied  are  eitber  of  nominal  value  or  are  us«d 
for  business  also. 
•  Figures  not  available. 
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Chxnete  in  Oregon. 
Tables  prepared  by  C.  H.  Gbaic,  CommiBBioner  Bureau  of  Labor,  State  of  Oregon. 


Coonties. 

Total 

number  of 

Cbinese. 

Males. 

Females. 

Number 

ofchfl- 

dren. 

Nnmber 
married. 

Number 
of  chil- 
dren bom 
in  1910. 

Number 
engaged 
in  com- 
mercial 
business. 

Baker         

79 

6 
21 
277 
87 
11 
20 

6 
11 
20 

8 

4 

2 
18 

7 
15 

4 
64 

8 

2,800 

11 

78 

36 

6 
51 

5 

74 

4 
21 
200 
16 
14 
20 

6 
11 
25 

8 

4 

2 
17 

7 
15 

4 
85 

6 
2,300 

5 
74 
84 

6 
40 

5 

1 
1 

4 
1 

1 
1 

20 

Benton . .  X  a 

1 

datatn). 

17 
4 

60 
17 

17 
4 

7 

1 

28 

COOB 

3 

I>4nglaff 

Grant 

Harney 

2 

Hood  tUver 

Jackaon 

2 

2 

2 

2 

•IfflMJpWne- r-.--^    - 

1 

1.«k« 

• 

l4|n^ 

1 

1 

1 

T4ikm?1ti 

linn , . .  

1 

Mallieiir 

If arten 

0 
1 
200 
1 
2 
2 

20 

1 

300 

5 

2 

7 
1 
160 
1 
2 
2 

8 

1 
20 

7 

Morrow 

Mnltncfnah >T   - r r 

600 

Pdk- 

12 

Unioii 

4 

2 

Waaeo 

4 

7 

4 

1 

4 

8,617 

2,053 

245 

419 

20B 

84 

680 

Nnmber  of  males  worUng 
for  wages. 

Number  of  females  work- 
ing for  wages. 

Average  daOy 
wage. 

Aver- 
yearly 

in- 
come^ 
Males. 

CoontleB. 

Com- 
mercial 
field. 

Indus- 
trial 
field. 

Agrlcol- 
Sral 
field. 

Com- 
mercial 
field. 

Indus- 
trial 
field. 

Afoicul- 
tural 
field. 

Males. 

Females. 

Baker 

54 

4 

6 

178 

13 

14 

20 

4 
11 
28 

8 

88.64 
4.00 
8.75 
8.75 
8.75 
8.75 
4.00 
4.00 
4.00 
8.00 
8.75 
8.50 
4.50 
4.00 
4.00 
4.00 
4.00 
8.00 
8.75 
2.75 
4.50 
8.75 
4.00 
4.00 
4.40 
4.50 

1800 

Bflnton 

700 

ne^Vamaff 

5 

10 

700 

Oataop. 

800 

Cooa. 

750 

850 

Oraot 

700 

750 

HoodtUver 

800 

Jftckffflru ............. 

MO 

Joaephlne 

800 

4 

700 

^^^  ,     .       ... 

2 

16 

7 
14 

4 
10 

6 
1,250 

8 
62 
80 

4 

86 

.     5 

1,000 
900 

T^am,, 

700 

TJdd     ...         » 

750 

Vnlhmir 

600 

V ^m           

8 

15 

2 

2.00 

800 

MorroVa  ■•.■••■••..•• 

700 

800 

150 
2 

65 

1.50 

TOO 

Polk 

800 

800 

UnioD 

850 

Waflowa 

BOO 

waeoo*  •■«■■■«■•.•■•• 

800 

900 

Sabtotels. 

806 

1,784 

181 

67 

X  Clackamas  Coimty  Chinese  are  also  leasing  120  acres,  assessed  at  813,920. 
*  In  Muttaooiab  Coanty  Chinese  are  also  leamig  168  acres,  assessed  at  881,930. 
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Ckinue  in  Oregon — Continued. 


. 

Average 
yearly 
income- 
Females. 

Average 

yearly 

noose 

rental.* 

Average  per  cent 
spent  for  domes- 
tic and  foreign 
products. 

Amount  of  property  owned  and 
assessed  ii'aluation. 

Coontlfls. 

• 

Domes- 
tic. 

• 

Foreign. 

City 
prop- 
erty. 

Assessed 
^'aluatlan 
ground 
and  im- 
prove- 
ments. 

Acre* 
age. 

Assessed 

with  im- 
prove, 
ments. 

Baker 

80 
85 
75 
85 
80 
75 
90 
90 
85 
80 
00 
90 
100 
100 
95 
95 
100 
90 
80 
70 
90 

20 
15 
25 
15 
20 
25 
10 
10 
15 
20 
40 
10 

9 
2 

$6,300 
100 

Tiflntnn. . . , ,  - 

Olarframwi 

320 
6 

$16,590 
1,000 

Clatsop 

1375 

25 
26 

9,667 
28,125 

Coos 

"Do^ielftn T .  .  T  -  -  - 

Grant. t 

5 
4 

1,280 
1,000 

Hamey , 

.......... 

Hood^iver 

Jackson 

6 

1,970 

Joiwipb<n<^ , . . .  r . 

Klarhatfi. - .  .  -  -  -  r 

1,224 

12,2«0 

Lake 

1 

400 

Tiftne, , .  ^ ,  - ,  -  - 

Lincoln..... 

5 
5 

T4nn , .  -  - 

• 

Maifienr T  r 

Marion 

$550 

250 

10 
20 
30 
10 

1 

1,000 

940 

30,070 

M(XTOW 

Multnomah , 

450 

145 

(0 

(0 

38 

800 

Polk 

Tillamook 

47 

1,550 

10 

450 

Umatilla 

120 
160 

85 
80 
90 
90 
90 

15 
20 
10 
10 
10 

Union 

7 
3 
3 

790 
3,900 
2,300 

si' 

500 

Wallowa 

Wasco 

240 

Yamhill 

.......... ^........ 

Subtotals 

139 

57,372 

2,540J 

70.650 

>  Where  no  estimate  of  yearly  rental  is  given,  buildings  occupied  are  either  of  nominal  value  or  are  used 
for  boflJbess  also. 
4  Figures  not  available. 

Inadequate  conduct;  medico-p8yc7u>logical-9ociological  findings  in  the  coTnmunUia-- 

S6  counties,  State  of  Oregon. 

[Figures  represent  number  of  Individuals  recorded  in  the  communities.] 


Types  of  handicap. 


BAKEB  COUNTT.I 
(Popolatlon,  1920, 17,929.] 


Ktntal  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  delinquency  and  dependency . 

Epilepsy  with  dependency 

Tuberculosis  with  dependency 

BUndness  with  dependency 

Deafness  with  dependency 

(Mppling  physical  handicap  with  dependency 

Delinquency 

Delinquency  with  dependency 

Delinquency  with  other  neuro-mental  disorders.. 
Dependency  from  all  other  causes 


Grand  total  individuals. 


Male. 


4 

3 

13 

4 


2 

83 

9 

1 

44 


170 


Female.     Total 


•  5 
1 
1 
7 
1 
1 
1 

11 
1 


75 


106 


\ 

c 

3 

18 

6 

1 

14 

1 

1 

3 

94 

^  10 

1 

119 


276 


^  A  ranch  and  mining  county  in  eastern  Oregon,  which  was  distinctly  frontier  country  not  long  aso. 
Counties  of  this  type  wul  show  less  delinquency  on  the  records  than  a  county  of  similar  density  of  popob- 
tion,  but  of  smaller  area,  in  the  old6r  parts  of  the  United  Btates.  Congestion  of  population  and  long  organ- 
ized police  methods  affect  the  incidence  of  officially  recorded  delinquency.  Tne  same  applies  to  depend- 
ency in  about  the  same  degree.  In  Oregon,  owing  to  diversity  ol  climatic  conditions,  soil,  industries 
area,  and  terrain  it  will  be  found  that  social  conditions  do  not  vary  in  direct  proportion  to  density  of  popn- 
latim.   Greenhorn  in  this  county  is  the  smallest  incorporated  town  in  the  State;  population  fi  pec^)]a> 
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Inadequjatt  conduct;  medieo-ptydiological-gociological  findings  in  the  communitieg — 

36  eountteg,  State  of  Oregon — Continued. 


3' 

i 

1 
14 

I 

1 
9 
H 
10 
I 


Typ«s  of  handicap. 


Bbmton  Coin?iT.* 

IPoptdatton,  1990, 13,744.] 

MenUl  defect 

Mental  defect  with  delinqueiiey 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  deafness.. 

Insanity  with  dependency 

EpUei>sy  with  dependency 

Other  neuro-mental  diaoraers  with  dependency . . . 

Blindness  with  dependency 

Deafness  with  dependency 

Crippling  phyatcal  handicap  with  dependency 

Detinqnency 

Dependency  ftom  all  other  caoses. ^... 


Male. 


3 
1 
1 
1 
3 
1 
1 


Grand  total  Individuals 

Clackamab  Countt.> 

[PopulaUon,  1920, 37,696.] 

Mental  defect 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  other  crippling  handicaps . 

Mental  defect  with  deUnquency  and  dependency 

Insanity  with  dependency. 


Epilepsy  with  dependency . 
Bundness 


fness  with  dependency 

Deafness  with  dependency 

Crippling  physical  handicap  with  dependency . 

Deunquency 

Dependency  from  all  other  causes 

Grand  total  indiyiduals 

Clatsop  County.* 


[Population,  1920,  23,030.] 

Mental  defect 

Mental  defect  with  dependency,  general 

Insanity  with  dependency 

Epflepsy  with  dependency 

Bundhess  with  dependency 

Deafness  with  dependency 

Crippling  physical  handicap  with  dependency 

Deunquency 

Dependency  from  all  other  causes 


Grand  total  individuals 

COLXTMBIA  COUinT.S 

[Population,  1920, 13,960.] 

Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Epilepsy  with  dependency 

Tuberculosis  with  dependency 

Deafness  with  dependency 

Delinquency ., 

Delinquency  with  dependency 

Dependency  firom  all  other  causes 


1 

2 

104 

7 


125 


4 
4 

1 
1 
2 
3 
3 
3 
3 
94 
25 


143 


2 

6 
8 
2 
1 


99 
46 


163 


6 


1 
3 
1 
1 
34 


04 


Grand  total  Individuals. 


103 


Female. 


1 
2 


8 
20 


34 


3 
2 


2 
3 


76 


86 


1 
2 
4 


1 

3 

28 


40 


2 
3 
1 


13 

1 

73 


93 


Total. 


4 

2 
2 
1 
3 
1 
1 
1 
3 
2 
112 
27 


139 


7 
6 
1 
1 
2 
3 
3 
5 
6 
94 
101 


229 


3 
7 
12 
2 
2 


1 

102 

74 


203 


3 
2 
3 
1 
1 
47 
1 
130 


196 


>  A  county  of  much  peater  density  of  population  than  the  preceding  county  and  which  also  contains 


Clackamas  is  growing  rapidly  and  social  conditions  are  at  present  subject  to  frequent  changes.   The  retiirns 

even  above  for  delinquents  do  not  include  all  police  arrests  in  towns.  Police  arrests  are  not  complete 
most  of  the  following  tables  for  the  reason  that  accurate  figures  were  not  obtainable.  The  figures  for 
delinquents  shown  in  these  tables  refer  chiefly  to  delinquents  passing  through  the  hands  of  the  sheriff 
of  the  county.  The  smaller  villages  In  any  county  had  very  few  arrests.  Police  arrests  are  confined  almost 
wholly  to  the  larger  towns.   Industries:  fruit  growmg  and  farming,  typical  of  the  Willamette  Valley. 

*  Contains  the  city  of  Astoria,  the  oldest  settlement  in  the  Northwes't,  founded  in  1801 .    Astoria  is  a  deep 
a  port  at  the  mouth  of  the  Coliunbia  River.    Industries:  Fishiug  and  timber;  also  cranberries. 

*  Situated  on  the  Columbia  River  Just  east  of  the  preceding  county.    Industries:  Fishing  and  lumbering. 

65038*»— 22 3 
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medico-pt^^oloffieal-sociologieal  findings 
36  countieMj  Stale  of  Oregon — Continued. 


Typ«8  of  handicap. 


Male. 


Female. 


Total. 


Coos  COT7inT.« 
[Populadon,  1920, 22^257] 


Mental  defect 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  other  crippling  physical  handi- 


caps. 


Insanity  with  dqwndency 

Bpilopsy  with  dependency 

BmumeBS  with  dependency 

Deafness  with  dependoicy 

Crippling  physical  handk^p  with  dependency. 

Delinquency 

Delinquency  with  dependency 

Dependency  from  all  other  causes 


Grand  total  Individnals. 

Crook  County.' 
[PopttlaUon,  1820, 3,424.] 


Mental  defect 

Mental  defect  with  dependency,  general. 

Insanity  with  dependency 

Delinquency 

D^Modency  from  all  other  causes. 


Grand  total  individuals. 

CXTSBT  COUMTT.* 

[Population,  1920,  3,025.] 


Mental  defect 

Insanity  with  dependency 

Epilepsy  with  dependency 

Delinquency 

Dependency  from  all  other  causes. 


Grand  total  individuals 

Deschutes  Coumtt.* 
[Population,  1920,  9,622.] 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general. . . 
Crippling  ph3rsical  handicap  with  dependency . 

Deunquency 

Dependency  from  all  other  causes 


Grand  total  individuals 

Douglas  Couhty.w 

[Population,  1920, 21,332.] 

Mental  defect '. 

Mental  defect  with  delinquency 

Mental  defect  with  dependency  and  other  crippling  handicaps. 

Tuberculosis  with  dependency 

Deafness  with  dependency 

Crippling  physical  handicap  with  dependency 

Delinquency 

Dependency  from  all  other  causes 


Grand  total  individuals. 


2 
1 


2 
2 

38 
4 

40 


91 


1 

1 

23 

5 


30 


4 
1 


25 
6 


36 


9 
1 


1 
06 
20 


127 


5 
1 
1 
1 
3 
3 
135 
57 


206 


3 
1 


2 
2 
1 
6 
2 
« 
4 
156 


184 


1 
6 


8 


1 
1 

8 


12 


3 

1 
1 


8 
31 


44 


2 
1 


1 
1 

18 
56 


79 


5 

2 

I 
3 
3 
1 
8 
4 
44 
8 
198 


275 


1 

I 

1 

24 

11 


38 


8 

1 

1 

28 

14 


48 


12 

2 

1 

I 

104 

51 


171 


7 
2 
1 
1 
4 
4 
153 
113 


285 


« Industries:  Fishing,  coal  mining,  dairying,  and  timber.  This  countv,  as  most  of  the  counties  in  Oregmi^ 
has  to  contend  \Kith  social  problems  dependent  upon  lumbering,  which  mvolves  frequent  moves  on  the  part 
of  those  engaged  in  it,  thus  causing  loss  of  school  advantages  to  their  children:  while  the  mere  fact  of  the 
industry  being  in  the  forests  makes  it  hard  for  the  children  to  get  to  school.  Other  incidental  factors  are 
also  found  dependent  both  upon  terrain  and  character  of  the  industries. 

'  A  county  of  the  interior,  just  east  of  the  Cascade  Mountains.    Industries:  Dry-land  farming. 

s  A  county  of  the  southwest  coast  region.   Industries:  Lumbering  and  fishing. 

*  A  county  Just  east  of  the  Cascade  mountains,  in  the  center  of  Oregon.  Industries:  Limiber,  stock,  and 
dry-land  farming. 

w  A  county  at  the  southern  end  of  the  Willamette  Valley  between  the  Cascade  and  Coast  Ranges. 
Industries:  Fruit  smd  general  fiarming,  typical  of  the  Willamette  Valley. 
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Inadequate  conduct;  medico^psychologieal-sociological  findings  in  the  oommunitiu — 

S6  counties f  State  of  Oregon — Continued. 


TyjMS  of  handicap. 


GnxiAX  Coxmrr.n 
[Pqpulatlan,  1920, 3,960.] 


Mental  defect 

Insanity  with  dependency 

Blindness  with  dependency 

Delinquency 

Dependency  from  all  other  caoses. 


Grand  total  individuals 

aaAHT  Cowm.^ 
[Population,  1920, 5^496.] 


Mental  defect..... 

Mental  defect  with  delinquency 

Mental  defect  with  dependency  and  other  physical  handicaps. 

Inauiity  with  dependency 

Epflepsy  with  dependency 

DeUnquflDcy 

Dependency  fhan  aU  other  causes 


Grand  total  individuals 

Habnet  CovtnrM 
[Population,  1920, 8,992.] 


Mental  defect 

Mental  defect  with  dependency,  general. . . 

Insanity  with  dependency 

Tuberculosis  with  dependency 

GrlnpUng  physical  handicap  with  dependency . 

Deonqueney 

D^WttideDcy  from  all  other  causes. 


Grand  total  individuals. 

Hood  Rivbb  Cottmtt.i^ 
[Population,  1920, 8,315.] 


Mental  defect 

CrlppUng  phyrioal  handicap  with  dependency . 

DeOnqnency 

Dependtney  from  all  other  causes 


Grand  total  individuals 

Jackson  Couiitt.u 
(Population,  1920, 20,405.] 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general . . . 

Insanity  with  dependency 

Bpileixiy  with  dependencv 

Tuberculosis  with  dependency .' 

Crippling  physical  handicap  with  depcoidency . 

DeUnquency 

Dependencyfrom  all  other  causes 


Grand  total  individuals. 


Male. 


1 

1 

33 
3 


38 


1 
2 

1 
1 


20 
0 


37 


1 
6 
1 
1 
1 
25 
10 


44 


Female. 


8 


55 
3 


86 


10 
1 
2 


2 
4 

108 
"442 


569 


1 
3 
4 


11 


3 


1 
6 


10 


3 
15 


18 


1 

1 

7 

18 


27 


8 


3 
3 
1 
1 
4 
11 
"713 


744 


Total. 


3 

1 

2 

86 

7 


49 


4 

2 
1 
1 
1 

26 
12 


47 


1 
6 
1 
1 
1 
28 
25 


62 


9 

1 

62 

21 


93 


18 
1 
5 
3 
1 
3 
8 
119 
"  1, 155 


1,313 


u  A  county  on  the  Columbia  River  in  the  middle  section  of  the  northern  boundary  line.  Industries: 
Stock  raising  and  dry  farming.  The  conformation  of  terrain  makes  it  difScult  to  utilize  the  river  for 
irrigation. 

u  A  oountv  of  eastern  Oregon  of  quite  different  climatic  conditions  than  the  coast  region  or  Willamette 
VaOey.    Industries:  Lumbering,  stock  raising,  and  dry  farming. 

^  A  count/  of  southeastern  Oregon;  area  about  that  of  the  State  of  New  Jersey,  industries:  Stock 
laising  and  dry  fiEffming. 

"  A  county  on  the  tkdumbia  River,  Just  east  of  Multnomah  the  metropolitan  center.  Area  smaU. 
Contains  Mount  Hood,  altitude  11,225  feet.    Industries:  Fruit  growing  notably. 

>  A  fairly  large  county  on  the  southern  boundary  line.    Industries:  Fruit  growing  and  lumbering. 

M Includes  the  report  of  the  individuals,  dependent  because  of  mental  or  physical  disease  or  disorder, 
cared  for  bv  the  Sacred  Heart  Hospital,  Medford,  during  official  year  ending  Ju ne  30, 1920.  For  additional 
ams  not  listed  in  table  see  report  showing  individuals  in  institutions  by  counties. 
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Inadequate  condtuit;  medico-pgifchologicai^gociological  findings  in  the  eommuniUes-- 

S6  counties.  State  of  Oregon — Continued. 


Types  of  handicap. 


jElTBBaON  COUNTT.I' 

(Population,  loeo,  3,211.] 


Montal  defect 

Mental  defect  with  delinquency 

Mental  defect  with  delinquency  and  dependency, 

Delinquency 

Dependency  from  all  other  causes 


Orand  total  individuals 

JosKPHnnc  Ck>UNTT.u 
(Population,  1920, 7,655.] 


Mental  defect. 

Deafness  with  dependency. 


Crippling  physical  handicap  with  dependency. 
DeUnquei 


inquency 

Delinquency  from  all  other  causes 


Grand  total  indlvlduaU 

Klamath  Coxjkty.^ 
[Population,  1920, 11,413.] 


Mental  defect 

Mental  defect  with  delinquency ^.. 

Mental  defect  with  delinquency  and  dependency. 

Insanity  with  dependency , 

Deafness  with  dependency. 


Crippling  physical  handicap  with  dependency. 

Deli  nquency .  * 

Dependency  from  all  other  causes 


Male. 


Orand  total  individuals 

Lake  County." 
[Population,  1920, 3,991.] 


Men  tal  defect 

Crippling  physical  handicap  with  dependency. 

Delinquency 

Dependency  from  all  other  causes 


Grand  total  individuals. 


Lane  Countt." 
[Population,  1920,  36,168.] 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps. 

Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency 

Epilepsy  wi  tii  dependency 


1 

1 

1 

10 


18 


8 

1 

2 

50 

66 


117 


Female. 


9 
1 


1 
1 
1 

87 
«11 


111 


3 

1 

16 

9 


29 


28 
2 

10 
1 
1 
1 
5 
2 


18 


21 


8 


1 
90 


99 


5 
1 
1 


11 
»49 


67 


1 

10 


u 


17 
1 
7 


6 
5 


Total. 


1 
4 

1 

10 
18 


84 


16 
1 
2 

61 
146 


216 


14 
2 
1 
1 
1 
1 

98 
"60 


178 


3 
1 

17 
19 


40 


45 

8 
17 
1 
8 
1 

11 
7 


17  A  county  of  central  Oregon,  Just  east  of  the  Cascade  Mountains.    Industries:  Stock  raising  and  dry 
farming. 
"  A  county  on  the  southern  boundary  line,  traversed  by  the  Coast  Baoge  Mountains.  Industries: 

u  A  large  county  on  the  southern  boundary  line  east  of  the  Cascade  Mountains.  It  contains  Crater 
Lake  National  Park  and  Crater  Lake,  which  is  considered  to  be  the  most  beautiful  small  lake  in  the  world, 
both  on  account  of  its  picturesque  situation  in  the  heart  of  an  extinct  volcano  and  on  account  df  the  w<m' 
derful  coloring  of  the  water,  which  is  a  sparkling,  deep  sapphire  blue.    Industries:  Stock  raising  and  dry 

so  Reports  from  general  hospitals  not  available,  and  therefore  the  dependents  in  general  hospitals  are  not 

u  A  county  as  large  as  some  Eastern  States .  It  occupies  a  central  position  in  the  southern  tier  of  oountles. 
and  offers  an  unlimited  field  for  development.    Industries:  Stock  raisins  and  dry  farming. 

«  Lane  County  is  typical  of  the  Willamette  Valley  counties.  The  fertile  valley  soil  is  unexcelled  for  fruit 
growing  and  general  farming.  The  eastern  edge  is  bordered  by  the  Cascade  Mountains.  Forests  cover  all 
the  land,  both  highlands  and  lowlands,  not  under  cultivation.  The  thriving  town  of  Eugene,  population 
10  593  (1920),  is  the  county  seat.  From  the  butlos  around  the  town  raav  be  seen  the  snow-capped  peaks  of 
the  Cascades  to  the  east,  while  in  the  west  rises  the  Coast  Range,  separating  the  coast  from  the  valley  of  the 
Willamette  River. 
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Types  of  handicap. 


Lane  CotTNTT— Continued. 


Other  neoro-mental  disorders  with  dependency. 

Tabercoloeis  with  dependency 

Blindness  with  dependency 

Deafness  with  dependency 

Crippling  physical  handb»p  with  dependency . . 

Deunquency ^... 

DeUnqaeney  with  dependency 

Dqwndeneyfran  all  other  causes 


Male. 


2 
1 
1 

13 
337 


81 


Female. 


4 

12 

20 

1 

"87 


Qiand  total  individnak 

Lincoln  County.** 
[Population,  1920, 6,064.] 


485 


163 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  delinquency  and  dependency . 

Blindness  with  dependency 

Deafness  with  dependency 

Crippling  physical  handicap  with  dependency 

DeUnquency , 

Dependency  from  an  other  causes 


9 
3 


1 
2 
1 
4 
12 
12 


Grand  total  individuals 

Linn  County.* 

[Population,  1920,  24,  550.] 

Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  epilepsy. 

Insanity  with  dependency 

EpUepsy  with  dependency 

Bundness  with  dependency 

Deafness  with  dependency. 


44 


Crippling  physical  handicap  with  dependency . 
Deunqnes 


13 
1 
5 
3 


1 
1 
5 


tnqnency 

Delinquency  with  insanity . . 

Delinquency  with  epilepsy . . 

I>ependeiicy  ftom  all  other  causes 


Grand  total  individuals. 


351 
1 
1 

M51 


433 


6 
3 
1 


2 
42 


55 


4 
3 
3 


2 
1 
1 
2 
1 
15 


M60 


92 


Total. 


1 

2 

1 

5 

25 

357 

1 

«158 


648 


15 
6 
1 
1 
2 
2 
4 
14 
54 


99 


17 
4 
8 
8 
2 
2 
2 
7 
1 
366 
1 
1 

Mill 


525 


» Indudes  partial  or  complete  dependents  cared  for  in  Mercy  Hospital  (4S),  Eugene;  Willamette  Hcppital 
(1).  Eugene;  Springfield  Hospital  (47),  Springfield.  Not  including  defective  children  in  the  schools,  nor 
defective,  insane,  and  delinquent  children  and  adults  in  State  institutions,  there  is  found  a  total  of  648 
defective,  delinquent,  or  dependent  individuals  in  the  community  of  Lane  County.  There  are  648  social 
liabilitiee  living  in  the  county  at  the  time  of  the  Oregon  State  survey,  representing  1.8  per  cent  of  the 
total  population  of  the  coimty.  This  means  there  are  to  be  found  18  persons  in  every  1,000  residing 
at  all  times  in  this  county  who  have  plainlv  demonstrated,  by  their  subnormal,  defective,  delinquent, 
dependent,  or  inefficient  conduct,  bothjpotentlal  and  actual  inability  to  meet  the  demands  of  normal,  effi- 
cient, and  constructive  citizenship.  The  detection,  treatment,  and  eradication  of  mental  and  ph3rsical 
handicap  to  happy,  successful  and  efficient  citizenship  is  of  the  highest  practical  Importance.  Upon  clear 
thinking,  sound  Judgment,  and  conduct  useful  to  society  rest  the  future  greatness  or  the  State. 

**  A  county  of  the  north-central  coast  region.  Industries:  Lumbering  and  fishing.  Coast  resorts  for 
tourists  are  to  be  found  here,  where  sea  and  forest,  beach  and  mountains,  fish  and  game  afford  opportunity 
for  delightful  vacation  days. 

»  A  Willamette  Valley  county.  Just  north  of  Lane  County,  in  the  center  of  the  cherry  and  prune  distrS  t. 
Industries:  Willamette  Valley  farms:  fruit  and  lumbering. 

Lane  and  Linn  Counties  may  be  taken  as  examples  of  community  districts  where  environmental  in- 
dustrial and  geographical  factors  affecting  citizen  nealth  and  conduct  are  "normal."  The  incidence  of 
mental  and  physlcaidefect,  disease,  or  disorder  and  of  delinquency  and  dependency  here  found  represents 
essentially  tno irreducible  ratio  of  subnormal  or  inefficient  conduct  which  we  have  grown  accustomed  to 
look  upon  as  a  sad  but  unchangeable  part  of  our  everyday  life.  Public  health  and  public  welfare  are  ob- 
tainable bv  the  simple  expedient  of  learning  the  basic  causes  of  sickness  and  inefficient  conduct  and  then, 
facing  the  facts ,  eradicate  these  caases.  Let  us  learn  to  look  for  basic  causes,  systematize  our  united  efforts 
for  public  welfare,  and  by  such  coordination  of  methods  rehabilitate  the  handicapped  and  at  the  same  time 
permanently  protect  the  State.— Note  by  the  director  of  the  Oregon  State  survey. 

"  Does  not  include  detailed  figures  for  individuals  who  are  dependent  on  puSlic  or  private  charitable 
lands,  who  are  sick  in  general  hospitals,  as  accurate  data  was  not  available. 
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Types  of  handicap. 


Malheitb  County." 

[Population,  1920, 10,907.] 

Mental  defect 

Insanity  with  dependency 

Delinquency 

Dependency  from  all  other  causes ^ 

Grand  total  individuals 

Mabion  County.» 

[Population.  1920,  47117.    Practically  all  Btate  institutions  are  in  this 
county.  Table  does  not  include  any  inmates  of  these  State  institutions.] 


Male. 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps . 

Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency. 


1 

7 

82 

«15 


105 


Epilepsy  with  dependency 

Neuromental  disorder  with  dependency 

BUndness  with  dependency 

Deafness  with  depiendency 

Delinquency...: 

Dependency  from  all  other  causes 


29 
6 
4 

2 
1 
1 
4 

2 
1 

7 

21 

449 

"108 


Female. 


Grand  total  individuals. 


Morrow  County." 

[Population,  1920,  5.617.] 

Mental  defect 

Insanity  with  dependency. , 

Epilepsy  with  dependency! 

Cnppling  physical  handicap  with  dependency 

Menial  defect  with  dependency  and  deafness 

Delinquency 

Dependency  from  all  other  causes 


635 


2 
1 


56 
10 


Grand  total  individuals 

Multnomah  County." 

[Population,  1920,  275,898.] 

Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  blindness 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps. 

'    Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency 

Epilepsy  with  dependency 

Neuromental  disorders  with  dependency 

Tuberculosis  with  dependency 

Blindness  with  dependency 


60 


2 

7 

9 

21 


39 


Total. 


14 
1 
5 


1 
1 
1 


3 

14 

27 

116 


1K3 


1 
1 
1 
2 

14  > 


20 


113 

103 

14 

8 

110 

21 

1 

1 
2 

5 

3 

32 

23 

11 

3 

4 

2 

1 

13 

4 

3 
14 

91 

ttd6 


144 


43 

7 

9 

2 

1 

2 

5 

3 

1 

10 

35 

476 

»224 


818 


3 
1 
1 
1 
1 
58 
24 


89 


216 

22 

131 

1 

1 

7 

3 

55 

14 

4 

3 

17 

"  A  countv  of  enormous  size  in  the  southwest  corner  of  Oregon.    Area  about  the  same  as  the  Stale  of  Now 
Jer.-;ey.    Industries:  Stock  raising  and  dry  farming. 

«  Detailed  information  as  to  sex  In  all  cases  not  available  in  working  up  totals.  Twelve  of  these  insane 
cases  have  now  been  commit  ted  to  the  Eastern  Oregon  State  Hospital. 

»  .\  typical  county  of  the  Willamette  Valley;  fertile  soil  and  rolling  floldf .  Industries:  Farming,  fruit 
raising,  notably  cherries.  Salem,  the  capital  of  Oregon,  has  a  population  of  17,679  (1920).  The  city  con- 
tains many  beautiful  buildings  housing  the  handicapped,  dclintjuent.  or  dependent  wards  of  the  State. 
The  ratio  of  Marion  Coimty  residents  who  are  inraat  es  of  State  institutions  will  bo  found  hijB^or  than  that 
of  a  number  of  other  counties.  This  is  a  demonstration  of  the  fact  that  accessibility  for  help,  in  the  form  of 
adequate  institutions,  homes,  hospitals,  clinics,  dispensaries,  or  other  agencies,  always  means  more  handi- 
capped persons  helped.  The  more  complete  the  final  rehabilitation  the  less  the  eventual  cost  to  society. 
The  success  of  such  measures  depends  upon  the  accuracy  of  diagnosis  as  to  fundamental  causes  of  social 
inadequacy  in  the  first  place. 

»  No  information  in  detail  as  to  dependents  in  general  hospitals  available. 

n  A  county  on  1  lie  Columbia  River  in  the  northeast  section  of  Oregon.    Industries:  Dry  farming  and  stock 
raising.    The  conformation  of  the  Columbia  River  channel  makes  irrigation  difficult. 

»  For  additional  mental  and  phj'sical  dependents  and  delinquents,  residents  of  Multnomah  County  in 
institutions,  see  chart  for  same  where  all  counties  are  represented. 
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SB  countuSy  State  of  Oregovr-^Continued. 


Types  of  handicap. 


Male. 


35,620 


MxTLTNOMAH  CouNTT— Continued . 

Deafness  with  dependency 33 

Crippling  physical  handicap  with  dependency '  35 

1>euiiqaeDcy ;  » 21,558 

Dependency  from  all  other  causes *U3,68d 

Grand  total  individuals 

Polk  Coxtnty.»     * 

(Population,  1020, 14,181.] 

Mental  defeet 

Mental  defect  with  delinquency 

Mental  defect  with  dependency ,*general 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps 

Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency 

Deafxkess  with  dependency 

Crippling  physical  handicap  with  dependency 

Defiquency 

Delinquency  witii  dependency 

Dependency  from  all  othn-  causes 


Female. 


31 

13 

n  1,680 

"9,221 


11,112 


7 
2 
5 
2 
1 
1 
2 
6 


Grand  total  individuals. 


Shxbuak  Counttl'.w 

[Population,  1920, 3,828.1 

Mental  deftct 

Mentid  defect  with  dependency,  general 

Blindness  with  dependency 

Crippling  physicalhandicap  with  dependency 

Deunquency 

Dependency  from  all  other  causes 


Grand  total  individuals  ". 


134 
'm32 


192 


20 


6 
2 
2 


2 
5 

1 

8 

4 

M34 


Total. 


64 

48 

"23.238 

»*22,907 


46,-732 


13 
4 
7 
2 
1 
1 
4 

11 

1 

142 

4 

5«66 


64 


2 
1 


256 


4 

3 

1 

1 

11 

8 
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**  Contains  figures  from  official  report  issued  by  the  sherllT's  office,  the  police  department,  and  the 
women's  protective  division  of  the  police  department,  as  well  as  other  agencies  handliiig  delinquents^ 
3,744  arrests  which  were  for  violation  of  traffic  ordinances  and  reckless  driving  are  iiicludcid. 

M Contains  figures  concerning  individuals,  partial  or  complete  dependents,  receiving  aid  from  public  or 
private  funds  as  medical  or  surgical  patients  in  the  Portland  Free  Dispensaiy  (public  and  private  funds), 
the  Mom  ing  Side  Hospital  (no  information),  the  Mountain  View  Sanitarium  (dependen is  on  privat  c  funos 
only),  Waverlei^  Sanitarium  (dependents  on  private  funds  onlv).  Good  Samaritan  Hospital  (public  and 
private fonds),  Bmanuel  Hospital  (public  and  private  funds),  Multnomah  County  Hospital  (public  funds 
only),  Portland  Sanitarium  (dependents  on  privatefunds  only),  St.  Vincent's  Hospital  (public  and  private 
funds),  ScQwood  General  Hospital  (no  dependents  on  public  or  private  funds  cared  for),  or  were  cared  for 
as  dependents  in  the  community  or  wereassisted  by  the  agents  of  the  public  welfare  bureau  (public  funds) , 
or  were  known  to  have  received  assistance  otherwise  as  whole  or  partial  dependents  m  the  community, 
including  a  monthly  average  of  141  widowsentitled  to  relief  under  the  widows^  pension  act,  but  not  includ- 
ing the  number  of  such  widows'  children  in  the  metropolitan  district.  Multnomah  County  contains  the 
dty  of  Portland,  population  258,288  (1920).  This  is  a  deep-sea  port  sending  vessels  to  all  parts  of  the  world 
ana  affords  an  outlet  for  all  the  industries  of  Oregon.  Multnomah  is  a  small  county  in  area,  but  contams 
more  people  them  any  other  county  in  the  State;  the  density  of  population  therefore  is  very  much  greater 
than  in  any  other  section  of  Oreeon.  Portland,  situated  on  the  Willamette  River  near  its  confiuence  with 
the  mighty  Columbia,  is  ideally  located  for  all  purposes  of  health,  commerce,  and  living  conditions.  It  has 
shown  great  commumty  Interest  in  all  matters  of  public  welfareand  is  the  home  of  the  "  safety-first"  move- 
ment in  industry.  The  ratio  of  either  delinquents  or  dependents  is  approximately  80  per  1,000  of  the 
county  peculation. 

*  A  ooonty  of  fairly  small  area  In  the  north  central  section  of  the  Willamette  Valley.  Industries:  Gen- 
eral liarming,  fruit  growing,  and  the  raising  of  fine  stock. 

»  Details  of  depoidents  sick  in  general  hospitals  not  available. 

«  This  ooimty,  in  the  north  central  section  of  the  Columbia  River  district,  is  a  good  exmaple  of  local  con- 
ditions relating  to  delinquent  and  depoidency  in  the  less  densely  populated  areas.  Industries:  Stock 
raising  and  dry  fanning. 

•  Ten  arrests  were  made  by  the  sheriff;  four  individuals  X)assed  through  the  county  Jail  during  the  past 
vear.  The  total  cost  of  running  the  sheriff's  office  for  the  same  period  was  $3,812.  This  is  not  an  excessive 
figure^  to  costs.  It  illustrates  however  the  high  cost  to  the  taxpayer  of  the  inefficient,  delinquent,  anti- 
social individual.  Early  diagnosis  and  suitable  care,  treatment,  and  training  would  eliminate  much  o  f  this 
economic  wastage  in  future  generations.  The  cost  to  the  county  for  an  average  o f  t  wo  widows'  pensions 
eadi  month  was  tlJSO  for  the  year.  The  amount  of  county  funds  spent  on  dependency  was  $1 ,600  for  the 
year  endinf  June  30, 1920.  Dependency  is  conduct  inefficient  and  valueless  to  constructive  citizenship. 
The  cost  of  dependeni^  anywhere  is  very  high  per  capita  both  as  to  the  cost  for  the  maintenance  of  tne 
depeDdeot  and  the  further  per  capita  loss  entailed  by  nis  unproductive  conduct. 
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T3rpes  of  handicap. 


Tillamook  Couxtt." 

[PopuJation,  1990, 8,77ft.] 

Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dCTendency  and  other  crippling  handicaps . 

Mental  defect  with  ddinquencj  and  dependency 

BlindneBS  with  dependency 

Deafness  with  dqiWDdency... 

Delinquency 

Dependency  ihnn  all  crtAier  causes 


Qrand  total  individuals* 

Umatilla.  Countt.« 

[Population^  1920, 25,940.] 

Mental  defect 

Mental  defect  with  dependency,  general 

Tuberculosis  with  dependency 

Blindness  with  dependency 

Deafness  with  dependency 

Crippling  physical  handicap  with  dependency 

Delinquency 

Dependency  from  all  other  causes 


Grand  total  indlTldaals 

Union  Counts  .« 
[Populatian,  1920,  16,636.] 


Mental  defect. , 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  epilepsy 

Mental  delect  with  delinquency  and  dependency 

Iivanity  with  dependency 

Epilepsy  with  dependency 

Tuberculosis  with  dependency 

Blindness  with  dependency 

Deafness  with  dependency 

Crippling  physical  handicap  with  dependency 

Delinquency 

Dependency  from  all  other  causes 


Grand  total  individuals. 


Male. 


6 
1 


1 

1 

1 

191 

20 


Female. 


221 


8 

10 

1 

3 


1 

«224 

5 


252 


1 
1 
1 
1 
2 


1 

1 

148 

16 


176 


1 
1 
1 
4 
1 
1 
4 
23 


Total. 


36 


4 
1 


1 


«14 
26 


46  ! 


2 
2 
2 


2 
1 
1 


6 
30 


47 


7 
3 
1 
5 
2 
2 
195 
43 


257 


12 

11 

1 

3 

1 

1 

0238 

31 


296 


6 
2 
3 
1 
2 
1 
4 
1 
2 
1 
154 
46 


223 


M  A  county  of  the  northwest  coast  region.   Industries:  Fishing,  dairying,  and  lumbering. 

«  Twelve  widows'  pensions  cost  $3,030^;  amount  spent  on  dependency  last  official  year,  16,375.48; 
average  number  of  dependent  individuals  receiving  county  aid  each  month,  9;  total  dependent  reoeiving 
county  aid  for  past  omcial  year,  31 .    Note  the  per  capita  cost  of  dependency  for  maintenance  alone. 

a  A  typical  county  of  eastern  Oregon.  Industries:  Great  ranches  for  wheat  growing,  cattle  and  sheep 
raising.  The  county  which  stages  the  somual  **  round-up' '  at  Pendleton.  This  countyis  part  of  that  enor-> 
mous  agricultural  and  stock  raising  district  known  as  the  inland  empire  of  the  Northwest.   In  ita  siie, 

SoducUvity,  and  citizen  activity  this  county  typifies  the  great  West  of  song  and  story.  In  such  a  district 
r  from  slums,  overcrowding,  and  unhygieniosurroundings  it  may  be  stated  in  passing  that  any  individual 
who  develops  defective,  delinquent,  or  dependent  conduct  while  living  under  such  favorable  conditions 
of  climate,  soil,  and  industrial  oomi)etenoe  demonstrates  at  once  bis  own  constitutional  inferiority  of 
personal  make  up.  Inefficient,  delinquent,  or  dependent  conduct  in  the  presence  of  a  fovorable  environ> 
ment  is  the  ball-mark  of  mental  or  physical  defecf ,  disease,  or  disorder. 

<a  Exact  details  from  dty  police  not  available.  There  appears  to  be  a  low  rate  of  dependency  in  this 
county.   There  is  a  monthly  average  of  20  widows  receiving  widows'  pensions. 

49  A  county  of  northeastern  Oregon,  Just  east  of  Umatilla.  Industries:  Grain,  stock  raising,  fniit,  and 
timber,  also  considerable  dry  farming.  This  county  1  ies  in  the  curve  to  the  west  taken  by  the  old  Oregon 
Trail  as  is  pasted  through  tne  northeast  comer  of  the  State,  then  bent  westward  toward  the  present  loca- 
tion of  Portland .  The  contour  of  Union  County  varies  greatly  in  different  sections  due  to  the  B  lue  Moun- 
tain range  on  its  western  border  dividing  it  from  Umatilla  County,  and  the  Wallowa  Mountains  along  its 
eastern  edge  separating  it  from  Wallowa  Countyi  These  mountains  determined  the  curves  In  the  6ld 
Oregon  Trail  as  it  stretched  away  to  the  west. 
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Types  of  handicap. 


Wallowa  Coumtt.« 

[Population,  1020, 9,778.1 

Mental  defect 

Mental  defect  with  dependency,  general 

Mental  defect  with  delinquency  and  dependency . 

bisanity  with  dependency 

TnbercuIoeUs  with  dependency 

DeUnquency 

Delinquency  with  insanit y 

Dependency  from  all  other  causes 


Grand  total  individuals. 


Wasco  County .« 

[Population,  1920, 13,643.1 

Mental  defect 

Mental  defect  with  dependency,  general 

Tuberculosis  with  dependency 

Oippling  physical  hamdicap  with  dependency 

Deunquency 

Dependency  from  all  other  causes 


Grand  total  individuals. 

Washinoton  County." 

[Population,  1920,  26,376.] 

Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  deafness 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps. 

Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency 

Epilepsy  with  dependency 

Neuro-mental  disorder  with  dependency 

Blindness  with  dependency 


Male. 


5 
1 
1 


6 

96 

1 

9 


119 


10 

3 

1 

2 

«80 

♦T206 


302 


«15 

9 
1 


1 

«9 

2 

3 


1 


Female. 


1 
4 

6 


54 


66 


4 

2 
2 
5 
<«9 

<T121 


143 


«16 

4»2 

1 


1 

'«8' 


Total. 


6 
1 
1 
1 

10 

102 

1 

63 


185 


'     14 

5 

3 

7 

«89 

«327 


445 


«31 
^•4 

10 
1 
1 
1 
«17 
2 
4 
1 
2 


^  The  county  is  in  the  northeast  comer  of  the  State.  It  is  just  east  of  Union  and  Umatilla  Counties  but 
ofquite  different  general  characteristics.  The  terrain  is  quite  mountainous  due  to  the  Wallowa  Mountains, 
which  are  a  spur  off  the  Blue  Mountain  range.  The  county  contains  a  national-forest  reserve  and  Wallowa 
Lake,  an  inland  body  of  water  of  great  natural  beauty.  The  surface  soil  shows  it  to  be  part  of  an  ancient 
glacial  moraine.    Industries:  Lumbering,  farming,  and  mining. 

•  A  county  on  the  Columbia  River  just  east  of  Hood  River  and  Clackamas  and  not  far  from  Multnomah, 
the  metropolitan  center  of  the  State.  This  fact,  together  with  social  conditions  found  in  mountain  settle- 
ments, may  account  for  some  of  the  special  features  to  be  seen  here  relating  to  dependency.  Industries: 
fishing,  fruit  raising,  and  general  farming. 

« Including  delinquents  handled  by  soerifl  and  delinquents  handled  otherwise  and  by  local  police. 
Exact  details  in  all  cases  not  available. 

«  A  greater  number  of  individuals  in  this  county  in  proportion  to  population  received  aid  as  dependents 
on  public  funds  than  is  usually  found  to  be  the  case  in  a  rural  county  in  Oregon.  Two  hundred  males 
received  aid  outside  of  the  county  poor  farm,  according  to  the  report  of  the  supervisor  of  the  county  farm. 
There  was  a  monthly  average  of  26  widows'  pensions.  The  average  number  of  dependent  individuals 
receiving  county  aid  was  100  and  the  total  number  of  such  dependents  was  1,488,  according  to  the  report 
of  the  county  court.  The  cost  of  this  dependency  was  $12,844.60.  This  does  not  include  indirect  costs 
<tf  any  Und.    Widows'  pensions  cost  $4,671  during  the  same  period. 

•  A  county  just  west  of  the  metropolitan  district,  adjoining  the  coast  section  and  bounded  by  the  coast 
range  mountains  in  the  west.    Industries:  Willamette  v  alley  fruit  growing  and  general  f armlne. 

•  Most  of  the  individuals  in  these  groups  in  this  (and  all  counties)  come  from  a  few  families.  Tne  determi- 
nation and  elimination  of  such  centers  for  social  d^eneracy  is  of  great  practical  importance.  In  this  county 
one  mentally  defective  woman  has  had  five  and  another  six  children;  their  "  homes"  are  poor  and  squalid: 
the  children  are  unable  to  learn  much;  their  delinquent  conduct  is  combined  with  depenaency;  their  social 
inadeouacy  is  first  seen  as  truancy  and  telling  lies,  then  it  develops  into  stealing,  assaults,  rape,  family 
desertion,  illicit  consorts,  and  gross  permlscuous  sex  offense.  Some  have  been  dependents  in  the  jfiospital 
for  the  insane,  some  in  the  school  for  feeble-minded,  others  in  jails.  Subnormal,  defective,  inefficient 
personalities  make  higher  tax  costs  for  the  efficient  constructive  citizen.  The  antisocial,  inefficient,  defec- 
tive individual  should,  once  he  is  ascertained,  be  adequately  cared  for  by  a  system  of  permanent  super- 
vision or  adequate  community  care.  The  eradication  of  such  sources  of  social  and  economic  weakness 
will  make  for  adequacy,  strength,  and  happiness  for  all  ci  tizens  and  the  further  progress  of  the  State.  The 
cost  to  the  county  of  the  comparatively  small  number  of  depentents  here  shown  was  $7,759.37  for  the  year 
ending  June  30, 1920.  Durinjg  the  same  period  $3,606.75  was  spent  on  widows'  pensions.  There  was  an 
average  number  of  24  widows  receiving  pensions  each  month.  Total  number  of  dependents  receiving 
county  aid  only  for  the  year  was  85— report  by  county  clerk.  These  costs,  excluding  the  widows,  do  not 
hiclude  the  economic  loss  to  society  due  to  the  stoppage  of  constructive  effort  on  the  part  of  the  dependent 
himself  nor  the  cost  of  Incidentals  otherwise— courts,  police  work,  salaries  of  public  officials,  etc. 
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T3rpes  of  handicap. 


Washinoton  Coumtt— Continued. 


Deafness  with  dependency 

Crippling  physical  handicap  with  dependency. 

Delinquency 

Dependency  frcm  all  other  causes 


Orand  total  individuals. 


Weeeleb  Comnr." 
[Population,  1920, 2,791.] 


Mental  defect 

Epilepsy  with  dependency 

Blindness  with  dependency 

Ddinquency 

Dependency  from  all  other  causes. 


Orand  total  indlTlduals 

Yamhill  Comnr." 
[Population,  1920, 20,S29.] 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  with  dependency,  general 

Mental  defect  with  dependency  and  blindness 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps. 

Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency 

Blindness  with  dependency 

Delinquency 

Dependency  from  all  other  causes 


Grand  total  individuals . 


All  Counties,  Grand  Totals." 
[Population,  1920,  783,2S5.J 


Mental  defect 

Mental  defect  with  delinquency 

Mental  defect  wiih  dependency,  general 

Mental  defect  with  dependency  and  deafness 

Mental  defect  with  dependency  and  blindness 

Mental  defect  with  dependency  and  epilepsy 

Mental  defect  with  dependency  and  other  crippling  handicaps. 

Mental  defect  with  delinquency  and  dependency 

Insanity  with  dependency 

Epilepsy  with  dependency 

Other  neuromen tal  disorders  with  depe  ndency 

Tuberculosis  with  dependency 

Blindness  with  dependency 

DcAfness  with  dependency 

Crippling  physical  handicap  with  dependency 

Deunqnency 

Delinquency  with  dependency 

Delinquency  with  insanity 

Delinquency  with  epilepsy 

Delinquency  with  other  neiu'omental  disorders 

Dependency  from  all  other  causes 


Male. 


252 
55 


353 


S 

1 


42 
17 


63 


19 


3 

1 

1 

1 

1 

4 

1 

"185 
M46 


261 


Female. 


Grand  total  individuals. 


354 

42 

194 

2 

2 

10 

13 

26 

78 

31 

6 

26 

36 

84 

79 

25,349 

13 

2 

1 

1 

15,219 


41,568 


1 
'M12 

67 


101 


3 
1 
2 
3 
16 


25 


17 
1 
3 


■| 


"10 
M64 


88 


231 

32 

64 

1 


5 

6 

15 

55 

19 
o 

17 
18 
72 
47 
1,933 
12 


11,432 


13,981 


Total. 


3 

1 

M2M 

112 


434 


6 

2 

2 

45 

33 


SS 


36 
1 
6 


U195 

M99 


349 


605 

74 

258 

3 

2 

15 

19 

41 

133 

30 

S 

43 

54 

156 

125 

27,2S2 

25 

2 

1 

1 

26,651 


55,548 


M»  Exact  details  as  to  all  police  arrc<?ts  in  to^ms  not  available. 

"  A  thinly  settled  niral  county  in  the  center  of  Oregon,  quite  mountainous  in  its  northern  and  southern 
sections.  Has  the  smallest  total  population  of  any  county  in  the  State.  Industries:  Dry  farming  and 
stock  raising. 

«  A  county  in  the  northern  section  of  the  Willamette  Valley  with  the  Coast  Range  Mountains  on  its 
western  boundary.  The  Orand  Ronde  Indian  Reservation  is  in  the  southw^tern  corner  of  the  county. 
Industries:  Willamette  Valley  fruit  growing  and  general  farming. 

u  Includes  activities  of  sherifTs  office  as  well  as  the  number  of  police  arrests.  Exact  details  of  such 
arrests  not  all  available. 

M  An  average  of  36  widows'  pension  cases  each  month.  "  We  average  over  11,000  per  month  for  these."— 
From  an  official  report. 

»*  Records  and  reports  collected  by  all  city,  village,  and  county  officials;  officers  of  welfare  groups; 
pyysicians,  clergymen,  la\»->er8j  nurses,  and  interested  citiicns  generally.  This  table  does  not  contain 
any  person  now  resident  in  any  mstitution,  either  cit^-,  countv,  or  State,  except  dei)endents  sick  in  general 
hospitals.    For  individuals  in  Institutions,  by  counties,  see  chart  where  all  counties  are  represented. 
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The  exact  number  of  individuals  dependent  on  city  or  county  funds 
who  axe  sick  in  general  hospitals  is  not  complete  for  the  reason  that 
some  of  the  smaller  institutions,  which  failed  to  furnish  information, 
make  no  annual  printed  report.  It  should  be  made  mandatory  for 
all  private  institutions  caring  for  dependents  of  any  type,  who  are 
supported  by  either  State,  county,  city,  or  village  fimds,  or  by  pri- 
vate philanthropy,  to  issue  a  printed  report  at  stated  intervals  show- 
ing the  number  of  such  dependent  individuals  and  the  cost  to  the 
public  of  such  whole  or  partial  dependents,  including  dependents  due 
to  mental  defect,  disease,  or  disorder,  as  well  as  dependents  due  to 
physical  defect,  disease,  or  disorder,  such  reports  of  such  institu- 
tions to  be  returnable  to  the  central  State  board  of  control  for  inspec- 
tion, compilation,  and  preservation  as  a  public  record. 

Total  number  of  individuals  showing  mental  and  physical  defect, 
disease,  or  disorder,  and  individuals  who  are  or  recently  have  been 
delinquents  and  individuals  who  are  dependents  from  all  other  causes 
in  the  conmaunities,  55,549. 

The  ratio  of  such  social  liabilities  now  in  the  conmiunities  to  the 
whole  population  is  70  per  1,000. 

The  percentage  of  such  social  liabilities  in  the  communities  to  the 
whole  population  is  7  per  cent. 

TEACHERS'  REFERENDUM  AS  TO  WHY  PUPttS  BECOME  OVER- 
AGE FOR  THEIR  SCHOOL  GRADE,  REPRESENTING  A  STUDY 
OF  ALL  THE  OVER-AGE  FOR  GRADE  SCHOOL  CHILDREN 
AMONG  a2,480  PUPttS,  OR  22  PER  CENT  OF  THE  TOTAL 
SCHOOL  ENROLLMENT  IN  THE  36  COUNTIES  OF  THE  STATE 
OF  OREGON. 

THE    SCHOOL   CHILDREN. 

In  school  life  and  school  progress  may  first  be  seen  the  symptoms 
of  inadequate,  inefficient,  unsuccessful  conduct.  If  not  recognized 
and  adequately  corrected  during  adolescence,  such  traits  inevitably 
tend  to  develop  into  more  or  less  fixed  habits  of  thought  and  behavior 
which  render  that  child  incapable  of  attaining  the  fullest  possible 
measure  of  success  both  as  a  healthy,  active  individual  and  as  a 
constructive  citizen.  The  number  of  such  children  should  be  recorded 
that  the  State  may  know  their  needs. 

The  retarded  pupil  is  overage  for  his  grade  because  of  some  specific 
cause  which  acts  as  a  handicap  to  expected  progress.  It  is  the  duty 
of  the  State,  county,  city,  village,  and  rural  school  authorities,  includ- 
ing all  teachers,  to  ascertain  this  cause.  Such  causes  are  fundamental 
factors  for  pupil  retardation. 

Eradicate  all  causes  which  act  as  a  handicap  to  pupil  efficiency  in 
attaining  grades  according  to  expected  progress. 

This  is  constructive  help  of  the  highest  practical  value.  It  insures 
health,  happiness,  and  success  for  your  children. 
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All  overage  for  grade  retarded  pupils  recorded  by  the  teachers' 
referendum  made  for  the  Oregon  State  survey  were  rated  acco]:diiig 
to  the  following  scale,  which  indicates  the  age  rate  for  the  normal, 
usual,  and  expected  progress  in  school  grades: 

A  pupil  to  be  at  normal  expected  age-grade  should  be  in  grade  1 
when  6  to-  7  years  old;  grade  2  when  7  to  8  years  old;  grade  3  when  8 
to  9  years  old;  grade  4  when  9  to  10  years  old;  grade  6  when  10  to  11 
years  old;  grade  6  when  11  to  12  years  old;  grade  7  when  12  to  13  yeara 
old;  grade  8  when  13  to  14  years  old. 

A  pupil  is  retarded  in  age  grade  and  overage  for  grade  when  he  is 
one  or  more  years  older  than  he  should  be  for  the  grade  he  is 
in.  (See  table  above.)  For  instance,  if  he  is  10  years  old  and  is 
now  in  the  second  grade,  he  is  two  years  retarded.  If  he  is  16  years 
old  and  is  in  the  seventh  grade,  he  is  three  years  retarded.  If  he  is 
14  years  old  and  is  still  in  the  first  grade,  he  is  seven  years  retarded. 

[Figuresrepresent  number  of  children  overage  for  grade  on  whom  reports  were  received.] 


Causes. 


Baxzb  County.* 
Parental: 

Loss  of  one  or  both  parents  (Including  divorce) 

Indifference  to  child's  welfare 

Lack  of  home  training 

Child  not  kept  in  school 

Irregular  attendance 

Economic: 

Poor  homeand living  conditions 

No  opportunity,  child , 

Child  Kept  home  to  work , 

Environmental: 

Entered  school  late  (various  reasons) 

Foreign  bom;  parents,  child ;  home  language 

Li  vod  long  distance  from  school 

Irregular  sessions , 

Miscellaneous:  No  cause  assigned 

Physical: 

Undernourished 

Tuberculosis 

Defective  vision  (eye disorders ) 

Defective  hearing  (ear  disorders; 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psvchopathic  states 

All  other  neuro-mental  disorders 


Boys. 


Total. 


1  boy  mentally  defective,  1  girl  blind,  1  girl  deaf  and  dumb,  2 
boys  crippled,  all  to  such  an  extent  as  to  be  unable  to  acquire  an 
education.— Report  bv  coimty  school  superintendent.  Percent- 
age of  over-age  for  grade  pupils  who  showed  signs  of  mental  dulling 
or  mental  defect,  37. 
Heredity: 

Child  has  brother,sister,  or  other  relati  vein  school  whois  also  over  age 

for  CTade 

Child  has  relative  in  community  with  neuromentel  disorder 

Child  entitled  to  relief  by  crippled  children 's  law 


1 
2 

4 

2 

2 

4 

1 
1 


1 
17 

8 
1 
4 
2 
2 
6 

'*6 

40 
1 
1 
1 


109 


21 
6 
6 


Girls. 


4 

5 


3 


1 
2 
2 


26 


6d 


Total. 


17 
6 

4  I 


2 
1 
1 
6 
9 

2 
5 

4 

1 
2 
1 
2 
24 

15 
1 
5 
2 
3 
8 
2 

13 

66 
I 
1 
1 


178 


38 
12 
10 


1  Note  by  director  of  the  Oregon  State  survey:  Any  pupil  in  school  in  all  the  36  counties  of  the  State 
whom  the  teacher  reported  to  the  survey  as  suffering  from  some  form  of  mental  or  physical  defect, 
disease ,  or  disorder  which  appeared  to  be  capable  of  cure  or  amelioration  b  v  medical  or  surgical  care  or  treat- 
ment.  and  when  such  child  was  caused  to  become  retarded  or  over  age  for  nis  or  her  school  grades  by  reason 
of  sucn  def  ecl,disease,  or  disorder , and  further,  when  the  parent8,guardian8,  or  other  near  relatives  orf  riends 
had  made  noattempt  to  remove  such  handicap  from  such  over  age  for  grade  retarded  school  pupil,such  child 
was  recorded  as  entitled  to  relief  imder  the  crippled  children's  law. 
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Causes. 


BXKTOir  C0XJNTT.« 

Bucntal: 

Lots  of  one  or  both  parents  (including  divorce) 

Indifference  to  chUd  's  welfare 

Child  not  kept  in  school 

Irregular  attendance 

Eoonooiic: 

Poor  home  and  llvine  conditions 

No  opportunity,  child 

Chila  Kept  home  to  work 

Mored  frequently 

Bnviiuiunental: 

Entered  ecbool  late  (various  reasons) 

No  school  avidlaUe 

Iiienilar  sessions 

loadequate  instruction 

JOsoellaneoas:  No  cause  assigned 

Physical: 

Undemoorlshed 

Detective  vision  (eye  disorders) 

Defective  hearing  ( ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

Ill  nealth,  general 

Bad  sex  habits 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psydiopathic  states 


Total. 


1  boy  and  1  girl  deaf,  1  boy  f eeUe-minded,  all  to  such  an  extoit 
as  to  be  unable  to  acquire  an  education.-^Report  by  county  school 
superintendent.    Percentage  of  over-age  for  grade  pupils  who 
showed  signs  of  mental  dulling  or  mental  defect,  29.8. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 


age  for  grade 

Chfld  has  relative  in  community  with  neuromental  disorder . 


Child  entitled  to  relief  by  crippled  children's  law. 


CLAC3LA.UAS  COUNTT.* 

Parental: 

Heredity  and  constitutional  inferiority 

Loss  of  one  or  both  parents  (including  divorce) 

Indifference  to  chila's  welfare 

Lack  of  h  ome  training 

Child  not  kept  in  school 

Irr^nilar  attendance 

Economic: 

Poor  home  and  living  conditions 

Parental  povwty 

Child  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Sickness  in  family ^ 

Foreien  bom:  parents,  child;  home  language . . 

Livea  long  distance  from  school 

Poor,  dangerous,  oc  mountain  roads 

No  school  a vaila  Die 

LMk  of  school  advantages 

Inadequate  instruction 

Miscellaneous: 

C^uae  undifferentiated 

No  cause  assigned .*. 


Boys. 


4 

2 
2 
2 


3 
7 
2 

"i 

2 


0 
1 
1 
3 
1 
4 


21 
1 

1 


64 


20 
5 
3 


5 
19 
2 
2 
8 
7 


2 
4 

3 
2 

3 
33 


Girls. 


3 
2 

1 


1 
12 

1 
1 


I 
4 

1 
I 
2 


3 
1 

13 


60 


25 
2 

1 


1 
2 
2 
1 
6 

6 

1 

5 

14 

16 


4 

2 


Total. 


20 


5 
2 
5 
4 

1 

3 

1 

19 

3 
1 
1 
1 

0 


f 
3 
1 
5 
1 

m 
I 

1 

34 
1 
1 


114 


54 
7 
4 


5 

20 

4 

4 

9 

13 

8 

2 

6 

28 

27 
1 
5 
3 
2 
5 
3 
2 

3 

53 


>  Note  by  director  of  the  Oregon  State  survey:  In  all  these  36  charts,  relating  to  children  over  age  for 
their  school  grades,  attenticm  is  drawn  to  the  number  of  individual  children  who  had  one  or  more  brothers 
sisters,  or  other  relatives  in  school  who  were  also  over  age  for  their  school  grades.  Educators,  physicians, 
and  school  officials  should  be  on  the  lookout  for  family  or  related  groups  of  school  children,  all  or  many 
of  whom  are  one  or  more  years  over  age  for  their  school  grades.  Such  groups  are  plainly  demonstrating 
their  difficulties.  The  coounimity  should  ascertain  and  correct  the  handicap,  be  it  environmental,  physi- 
cal, or  mental. 

*  Note  by  director  of  the  Oregon  State  survev:  In  all  these  36  charts  relating  to  children  overage  for  their 
school  grades,  attention  is  drawn  to  the  niunoer  of  individual  children  who  had  one  or  more  relatives  in 
the  community  showing  a  neuromental  disorder.  For  the  moet  part  such  relatives  were  cases  of  insanity, 
epilepsv.  chorea,  *< nervous"  disorders  of  various  kinds,  as  wcii  as  certain  cases  indicating  essentially 
mentafaefect  or  affective  deviation  (emotional  instability  with  inadequate  delinquent  conduct).  Edu- 
cators, physicians,  and  school  officials  should  be  on  the  lookout  for  children,  failing  in  school  grades,  who 
have  relatives  with  neuromental  disorders.  The  handicap  of  the  child  may  be  removed  or  overcome 
through  Judicious  care,  treatment,  and  tralniiu;:  unfortunate  end-results  may  thus  be  avoided,  happiness 
given  to  the  Individual,  and  a  constructive  citizen  to  the  State. 


40 


Caiues. 


Clackamas  Couktt— Continued. 
Tempenonental : 

Bad  habits,  bftd  conduct,  laEY 

Careless,  indifferent,  inattentive 

Poor  application,  dreamer,  other  interests 

Basfafiu,  timid,  self-coDscioos 

Truancy 

Physical: 

Undemoorished 

Tuberculosis 

Defective  vision  (eye  disorders) 

Detective  hearing  ( ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

HI  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation , 

Psychopathic  states 

Epilepsy 

All  otner  neuromental  disorders 


Total. 


3  boys  and  1  girl  deaf,  2  boys  blind,  2  boys  and  1  girl  feeble- 
minded, 2  boys  crippled,  all  to  such  an  extent  as  to  be  unable  to 
acquire  an  education.— Report  byoountv  school  superintendent. 
Percentage  of  over-age  for  grade  pupils  who  showed  signs  of  mental 
dulling  or  mental  defect,  20.7. 
Heredity: 

(}hild  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

ace  for  grade 

Chfld  has  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Boys. 


Girls. 


Total. 


Clatsop  County. 
Parental: 

Indifference  to  child's  wdfare 

Chfld  n  ot  kept  in  school 

Irr^ular  attendance 

Economic: 

Poor  home  and  bvuig  conditions 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Foreign  bom;  parents,  child;  home  language. 

I  nadequate  instruction 

Lax  enforcement  of  truancy  laws 

Miscellaneous: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental: 

Bad  habits,  bad  conduct,  lazy 

Careless,  indiflereDt,  inattentive 

Poor  application,  dreamer,  other  interests 

Bashful,  timid,  self-conscious . . .'. 

Physical: 

Undeveloped 

Too  rapia  growth 

Defective  vision  (eye  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

HI  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Epilepsy ^ 

All  otner  neuro-mental  disorders 


Total 

1  boy  crippled  to  such  an  extent  as  to  be  unable  to  acquire  an 
education  .--Keport  bv  county  school  superintendent.    Percent- 
age of  over-age  for  grade  pupils  who  showed  signs  of  mental  dulling 
or  mental  defect,  34.8. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  grade , 

Child  h&H  relative 'in  communitv  with  neuro-men^  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


7 
3 

4 
4 
1 


9 
2 
1 
3 
4 
19 

50 
2 
3 
3 
1 


240 


M 
6 
9 


1 
1 
1 


3 
2 


2 
14 

2 

2 
1 
1 

1 
2 
3 
2 
'2 
1 
7 

28 
3 
2 
1 
1 


86 


9 
2 
2 


1 
I 

"i" 


3 
1 
5 

2 

■"a" 

2 

le 

31 

1 


151 


29 

14 

8 


1 
1 

3 
4 

1 
2 

1 
3 


2 
.... 

"e" 

18 


46 


10 
1 


8 
4 
4 

7 
1 

5 

1 

14 
4 
1 
6 
6 

81 
3 
3 
4 

1 


891 


85 

20 

17 


2 
1 
2 

i 
S 

6 
6 
I 
3 

8 

17 

2 
3 
1 
1 

3 

3 
4 
2 
2 
1 
13 

46 
3 
2 
1 
1 

75 


19 
3 
2 
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CauaeB. 


Columbia  Ck>uiiTT. 
Panntal: 

Heredity  and  oonstitational  inieriority 

Loss  of  one  or  botb  i>arents  (including  divorce) . 

Indifference  to  chtl<r  s  weUere. 

Lack  of  home  training 

Child  not  kept  in  school , 

lingular  attendance 

Eoonomic: 

Poor  home  and  living  condttioDB 

Parental  povertv 

Moved  ftequentiy 

Environmental: 


Entered  school  late  (various  reasons) 

Foreign  bom;  parents,  child;  home  language. 


lived  long  distance  from  sdiod 

Laek  of  school  advantages 

Inadequate  mstroctioo 

Miscellaneous: 

Indian  blood 

C^Bose  undifferentiated. 

No  cause  assigned 

Tumperamental: 

Bad  habits,  bad  conduct,  lasy 

Carless,  indifferent,  inattentive 

Poor  application,  dreamer,  other  Interests. 

'Bashflal,  timid,  ael^conadous 

Physical: 

Undeveloped 

Undemoiuished 

Too  rapid  growth 

Tuberculosis 

Defective  vision  (eye  disorders) 

Defective  hearing  (ear  disorders) 

Defective  teeth 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Ill  health,  general 

Bad  sex  habits 

Mental: 

Mental  dulling  and  mental  defect 

Affective  devmtion 

Chorea,  all  forms 

Epilecwy 

Alt  other  neuro>mental  disorders 


Boys. 


Total. 


1  boy  deaf,  1  girl  feeble-minded,  both  to  such  an  extent  as  to  be 
unable  to  aoquire  an  education.— Report  by  county  school  super- 
intendent.   Percentage  of  over-age  for  grade  pupus  who  showed 
signs  of  mental  dulling  or  mental  defect,  30. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

age  for  grade 

Chfld  has  relative  in  community  with  neuro-mental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Coos  (^OTITT. 

Parental: 

Heredity  and  constitutional  inferiority 

Lobs  of  one  or  both  parents  (indudlog  divorce) . 

Indifference  to  chila'swelfore. 

Lack  of  home  training 

Chfld  not  kept  in  school 

Irregular  attendance 

Economic: 

Poor  home  and  living  conditions 

Parental  poverty 

No  opportunity,  child 

Child  Kept  home  to  work 

Moved  frequently 

Environmental : 

Entered  school  late  (various  reasons) 

Sickness  in  family 

Foreign  bom;  parents,  child;  home  language . . 

Livedlong  distance  trom  school 

No  school  available 

Inadequate  instmction 

Lax  enforcement  of  truancy  laws 

Miscellaneous: 

Indian  blood 

Cause  undiff erentiatedr. 

No  cause  assigned 


2 
2 
I 
3 


2 
1 
2 

3 
4 

2 
1 
2 


1 
8 

2 
3 
1 
2 

1 
1 


1 
3 


1 
1 
5 
3 
3 

32 
2 

1 


Girls. 


Total. 


03 


12 

13 

2 


2 
7 
6 
2 
9 
10 

7 
2 
5 
4 
9 

8 


2 
1 

4 
2 
2 

2 

2 

25 


1 
1 
1 


1 
1 


8 

8 
3 
1 
4 
2 

1 
1 
2 

1 
1 
1 


1 

i 


8 

3 

14 
2 


1 
1 


60 


9 
2 
1 


2 
5 
4 
2 
1 
7 

5 
1 


1 

1 

11 


3 
3 
2 
8 
1 


2 

1 

10 

6 
7 
3 
5 
4 

1 
2 
5 

8 
4 
2 
2 

1 
1 
1 
1 
3 
1 
1 
2 
8 
6 
6 

46 
4 

I 
I 
1 


153 


21 

15 

8 


4 

12 
10 
4 
10 
17 

12 
3 
5 
4 

21 

10 
1 
4 
5 
4 
2 
2 

3 

3 

36 
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Causes. 


Coos  CouNTT— Continaed. 
Temperemeotal: 

Bad  habits,  bad  conduct,  lary 

Careless,  indiflerent,  inattentive 

Poor  application,  dreamer,  other  interests 

Physical: 

Undeveloped 

XJndemoiuished 

Too  rapid  growth 

Tuberculosis 

Defective  vision  (eve  disorders) 

Defective  hearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

(Mppled  (various  types) 

HI  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Epilepsy 

All  other  neuro-mental  disorders 


Bo3rs. 


Total. 


1  girl  blind,  1  boy  and  1  cirl  deaf,  1  girl  crippled.  1  boy  and  1 

girl  feeble-minded,  all  to  such  an  extent  as  to  be  unable  to  aoqiiire 

an  education  .—Report  by  countv  school  superintendent.    Per- 

.  centage  of  over*age  for  erade  pupus  who  showed  signs  of  mental 

dulling  or  mental  defect,  28.6. 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  aiso  over 


aee  for  grade 

/hud  has  relative  in  community  with  neuro*mental  disorder. 


Child  entitled  to  relief  by  crippled  children's  law . 

Cbook  County. 

Parental:  Heredity  and  constitutional  inferiority. 

Economic:  No  oppmtunity,  child 

Environmental: 

Foreign  born;  parents,  child;  home  language. 

No  school  available 

Miscellaneous: 

Cause  undifferentiated 

No  cause  assigned 

Physical: 

Defective  vision  (eye  disorders) 

Defective  speech 

Adenoids;  tonsils;  throat  trouble 

ni  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 


Total 

Number  of  children  mentally  or  physically  defective  to  such  an 
extent  as  to  be  unable  to  acquire  an  educauon.  No  information 
by  county  school  superintendent.  Percentage  of  over-afe  for 
grade  pupils  who  showed  signs  of  mental  dulling  or  mental  defect, 
38.6. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  has  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  chlldrens' law 


CURRT  CoxnjTT. 
Parental: 

Indifference  to  child's  welfare : . . . 

Lack  of  home  training 

Child  not  kept  in  school 

Irregular  attendance 

Econonflc: 

No  opportunity,  child 

Child  kept  home  to  work 

Environmental: 

Entered  school  late  (various  reasons) 

No  school  available 

Lack  of  school  advantages 

Irregular  sessions 

Temperamental:  Bad  habits,  bad  conduct,  laey. 
Physical: 

Adenoids,  tonsils,  throat  trouble 

Ill  health,  general 


3 
3 


1 
3 


2 
2 
5 
4 

10 

1 

10 

67 
2 
2 
1 
1 


228 


78 
27 
12 


1 
1 

1 
2 

1 
2 
1 
1 

9 
1 


22 


12 
3 
2 


1 
2 
4 
6 

2 
1 

1 
2 


3 
1 


Girls. 


Total. 


1 
I 


1 
1 
1 
2 
1 


5 

"s 

30 
1 


114 


37 

12 

6 


2 
4 


1 
2 


3 

8 


22 


12 
3 


1 
4 


1 
3 


2 

2 
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Causes. 


CuBBT  CouNTf— Gontinued. 
Mental: 

Mental  dallin^  and  mental  defect 

Affective  deviation 

Epilepsy 


Boys. 


Tolal 

Number  of  children  mentally  or  physically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.  No  informa- 
tion by  county  school  superintendent.  Percentage  of  over-age 
for  grade  pupils  who  showed  signs  of  mental  dulung  or  mental 
defect  16.3. 
Heredity: 

Quid  has  brother,  sister,  or  other  relative  In  school  who  is  also  over 

ace  for  grade 

Child  has  relative  in  conmiunity  with  neuromental  disorder 

CUld  entitled  to  relief  by  crippled  children 's  law 


DK8CHUTE8  COUinT. 

Pirental: 

Heredity  and  constitutional  inferiority 

Loss  of  one  or  both  parents  (including  divorce) , 

Indifference  to  child's  welfare 

Lack  of  home  training 

Economic: 


No  opportunity,  child 

Chila  kept  home  to  work. 


Moved  freauently . 
Environmental:  Bickness  in  family... 
Miscellaneous:  Cause  undifferentiated. 
Physical: 

Tu  bermlosis 

Dtf ective  vision  (eye  disorders). . . 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect. 

Affective  deviation 

Psychopathic  states 


Total 

Number  of  children  mentally  and  phy^cally  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.    No  informa- 
tion by  county  superintendent.    Percentage  of  over-age  foi^grade 
pupils  who  showed  signs  of  mental  dullness  or  mental  defect,  35. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

forcrade 

ChUd  nas  relative  in  community  with  neuromental  disorder 
Child  entitled  to  relief  by  crippled  children's  law, 


Panntal: 


Douglas  County. 


Loss  of  one  or  both  parents  (including  divorce) 
Lack  of  home  train 


ChOd  not  kept  in  school 

Irr^g^olar  attendance 

Eoooamjc: 

Poor  home  and  living  conditions 

No  opportunity,  child 

Moved  f  remientiy 
Environmental: 

Entered  school  late  (various  reasons) 

lived  long  distance  from  school 

Poor,  dangerous,  or  mountainous  roads 

Lack  of  school  advantages 

Irregular  sessions 

Inadequate  instruction 
Miscellaneous: 

Cause  undifferentiated 

No  cause  assigned 
Temperamental: 

uad  habits,  bad  conduct,  lazy 

Careless,  indifferent,  inattentive 

Poor  application,  dreamer,  other  interests 
Physical: 

Undeveloped 

Undernourished 

Defective  vision  (eye  disorders) 

Defective  hearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 
'  HI  health,  general 


5 
1 


31 


10 
4 
1 


2 
4 

2 
1 


Girls. 


Total. 


1 

2; 
1 

10 
1 
1 


29 


18 


6 
2 


1 
1 


U 


8 
1 
1 


49 


15 
0 
1 


2 
4 
2 
2 

2 
4 

1 
1 
2 

1 
2 
1 

14 
1 
1 

40 


65038^—22- 
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Causes. 


Douglas  Cottstt— Continued. 
Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 


Total. 


Number  of  children  mentally  and  physically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.  No  information 
by  county  school  superintendent.  Percentage  of  over-ace  for 
grade  pupils  who  showed  signs  of  mental  dulling  or  mental  defect, 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 
aee  for  grade 

Child  has  relative  in  communitv  vnth  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 

Gilliam  Coukty. 
Parental: 

Lack  of  home  training 

Child  not  kept  in  school 

Irr^nilar  attendance 

Economic: 

No  opportunity,  child 

ChUa  kept  home  to  work '.... 

Environmental: 

Entered  school  late  (various  reasons) 

Lived  long  distance  from  school , 

Temperamental:  Bad  habits,  bad  conduct,  lasy 

Phy^cal: 

Undeveloped. 


Boys. 

Girls. 

ToUl. 

33 

1 
3 

20 

1 
1 

58 
2 

4 

Defective  vision  (eye  disorders).. . 
Adenoids,  tonsi];^,  throat  trouble. . 

Ill  healtli,  general 

Mental: 

Mental  dulling  and  mental  defect. 
Psydiopathic  states 


Total 

Number  of  children  mentally  and  physically  defective  to  such 

an  extent  as  to  be  unable  to  acouire  an  education.    No  Information 

by  county  school  superintendent .    Percentage  of  over-aee  for  grade 

pupils  who  showed  signs  of  mental  dulling  or  mental  defect,  33.3. 

Heredity: 

Child  has  brother,slster,  or  other  relative  in  school  who  is  also  over  age 

for  orade 

Child  nas  relative  In  community  with  neuromental  disorder 


Grant  County. 
Parental: 

Lack  of  home  training 

Irrec;ular  attendance 

Economic: 

No  opportunity,  child 

Child  kept  home  to  work 

Environmental: 

Entered  school  late  (various  reasons) 

Lived  long  distance  from  school 

Miscellaneous:  No  cause  assigned 

Temperamental: 

Bad  habits,  bad  conduct,  lazy 

Bashful,  timid,  self-conscious 

Physical: 

Undernourished 

Defective  hearing  (ear  disorders) 

Defective  speech 

ni  health,  general 

Mental:  Mental  dulling  and  mental  defect  — 


Total. 


One  girlfeeble-minded  tosuch  an  extent  as  to  be  unable  toaoquire 
an  education.— Report  by  county  school  superintendent.  Per- 
centage of  over-age  for  grade  pupils  who  showed  signs  of  mental 
dulling  or  mental  defect,  17.9. 

Ciuld  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

age  for  grade 

Chfld  has  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


103 


39 

8 
8 


1 
1 
1 

1 
1 


1 
2 

1 
2 


7 
2 


22 


8 


1 
1 


3 
1 
2 


1 
1 
1 
1 
5 


20 


6 
1 
2 


72 


38 
7 
6 


2 
2 


3 
2 


1 
1 
1 


20 


5 
8 


6 

1 
1 


1 
2 

1 
1 


3 
2 


19 


175 


77 
15 
14 


1 
3 
3 

1 
2 

3 
3 

2 

1 
3 
1 
3 

U 
2 


42 


13 
I 


1 
7 

1 
8 

S 
3 
4 

2 
1 

2 
1 
1 
4 

7 


39 


7 
1 
3 
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CMU68. 


.  Harnkt  County. 
Parantal:  ^ 

Indiflerance  to  child's  welfare 

Ine^nlar  attendance 

MbeeUaneoos:  No  caose  assigned , 

TemperameQtai:  Caretess,  indifferent,  inattentive. 
Phyncal: 

Defective  bearing  (ear  disorders) 

Defective  speech. 

Crippled  (various  types) 

HI  oealth,  general 

Mental:  Mental  dulling  and  mental  defect , 


Boys. 


airls. 


Total. 


Total. 


Number  of  children  mentally  and  physically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.  No  infonna- 
tion  by  county  school  superintendent.  Peroentage  of  over«ge  for 
erade  pupils  who  showed  signs  of  mental  dulling  or  mental  defecti 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  overage 

fornade. 

Child  nas  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  chUdren's  law 


Hood  Rivbh  CoumY. 
Parental: 

Heredity  and  canstltutional  inferiority 

Indifference  to  child's  wdfare 

Child  not  kept  in  school 

Irregular  attendance 

Econamic: 

Poor  home  and  living  conditions 

C^d  Icept  home  to  work 

Moved  froquently , 

Environmental: 

Entered  school  late  (various  reasons) 

Foreign  bom;  parents,  child;  home  language. 
Mlscellaneoiis: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental:  Bad  habits;  bad  conduct;  lasy. 
Phyacal: 

Undernourished 

Defective  vision  (eye  disorders) 

Defective  hearing  (ear  disorders) 

Defecti  ve  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

Hi  nealth,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Epilepsy 

Allother  neuromental  disorders 


Total 

Number  of  children  mentally  and  physically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education,  none.  Report 
by  county  school  superintendent.  Percentage  of  over-ace  for 
Erade  pupils  who  showed  signs  of  mental  dulling  or  mental  defect, 

Heredity: 

Child  has  brother,  sister  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  has  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Jackson  Cottnty. 
Parental: 

Heredity  and  constitutional  Inferiority , 

Loss  of  one  or  both  parents  (including  divorce) . 

Indifference  to  child's  welfktre 

Lack  of  home  training , 

Child  not  kept  in  school 

Irregular  attendance 

Ecotiomic: 

Poor  home  and  living  conditions 

No  opportunity,  child 

Chila  kept  home  to  work 

Moved  frequently 


1 

28 

1 


1 
2 
8 

37 


10 
3 
1 


1 
3 

1 
1 
2 

1 
2 


4 

3 

2 

1 


2 
3 


52 


9 
8 
1 


1 
1 


1 
2 

6 

3 
2 
2 
3 


12 


3 
8 

26 


10 
1 
1 


2 
1 


2 

1 


2 
1 

1 
2 
1 


11 


30 


2 
1 


1 

i' 

h' 

A 
4 

1 
3 


1 

1 

35 

1 

1 
1 
1 
5 

16 


20 
4 

2 


5 
1 
1 
3 

1 
1 
3 

8 
3 

1 
4 

3 

4 

2 

1 
4 

4 
1 

4 

28 
1 
3 
1 
1 

82 


11 
9 
1 


2 
1 
1 
1 
2 
12 

7 
ft 
3 
ft 
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Caiues. 


Boys. 


Girls^ 


Total. 


Jackson  Countt— Continued. 
Environmental: 

Entered  school  late  (various  reasons) 

Foreign  bom;  parents,  child;  home  language 

Lived  long  distance  from  school 

Poor,  dangerous,  w  mountain  roads .> 

No  school  available 

Lack  of  school  advantages 

Inadequate  instruction 

Lax  enforcement  of  truancy  laws 

MisceUaneous: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental:  Poor  application,  dreamer,  other  interests. 
Phyncal: 

Defective  vision  (eye  disorder) 

Aden(Hds,  tonsils,  throat  trouble 

Crippled  ( various  types ) 

Ill  health,  general 

Mental: 

Mental  dullini;  and  mental  defect 

Affective  deviation 

Psychopathic  states 

All  other  neuromental  disorders 


Total 

2  boys  and  1  girt,  mental  defective;  1  boy  crippled,  all  to  such 

an  extent  as  to  be  unable  to  aoquire  an  education.    Report  by 

county  school  superintendent.    Percentage  of  over-age  for  grade 

pupils  who  showed  signs  of  mental  dulling  or  mental  defect,  19.8. 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  overage 

for  grade 

Child  has  relative  in  communitv  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 

JEFFEBSON  COUNTT. 

Parental: 

Heredity  and  constitutional  Inferiority 

Irregular  attendance .' 

Economic: 

No  opportunity,  chUd 

Chila  Kept  home  to  work 

Environment:  Entered  school  late  (various  reasons) 

Temperamental: 

Cweless,  indifferent,  inattentive 

Poor  application,  dreamer,  other  interests 

Physical: 

Undernourished 

Defective  vision  (eye  disorder) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Psychopathic  states 

Eirflepsy 


Total 

Number  of  children  mentally  and  physically  defective  to  such 
an  extent  as  to  be  unable  to  acouire  an  education,  none.  Heport 
by  county  school  supalntendent.  Percentage  of  over^fise  for 
grade  pupils  who  showed  signs  of  mental  dulling  or  mental  defect, 

Heredltv:* 

Child  has  brother,  sist«r  or  other  relative  in  school  who  is  also  over-age 

for  grade 

Child  has  relative  in  community  with  neuromental  discnrder 

Child  entitled  to  relief  by  crippled  children's  law 


Josephine  County. 
Parental: 

Heredity  and  constitutional  inferiority. . . 

Indifference  to  child's  welfare 

Lack  of  home  training 

Irregular  attendance 

Economic: 

Poor  home  and  living  conditions 

No  opportunity ,  child 

Child  icept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Lived  long  distaneef  rom  school 

Lack  of  snhool  advantages 

Inadequate  instruction 


4 

1 
2 


3 
2 
1 
2 

4 

19 


4 
2 


11 

26 
3 
2 
2 

109 


22 
4 

1 


1 
2 

1 
1 
1 


1 
1 
1 
1 

7 
1 
1 

20 


3 
3 


1 
3 
3 
2 


1 
2 

2 
1 
2 
1 


t 
1 
3 
4 


3 
0 
1 


2 
3 

9 
.... 

67 


21 
3 
4 


2 
2 


1 
2 


10 


6 
3 
2 


1 

i" 


1 

2 

1 
1 


10 
3 
5 
4 

3 
6 
1 
2 

7 

28 

1 

5 

3 

3 

U 

35 
3 
3 
3 

176 


43 
7 
5 


3 
4 

1 
1 
2 

1 
1 

2 
1 
1 
1 
1 

9 
1 
1 

lo 


9 
6 

2 


1 
4 
3 
3 

1 
1 
1 
2 

3 
3 
3 
2 
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Causes. 


Boys. 


Girb. 


ToUl. 


JosBPHiNX  CouMTT— Continued. 
MtoceUaneoos: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental : 

Bad  habits,  bad  conduct,  Uwy 

Careless,  indifferent,  inattentive. 

Physical: 

Undeveloped 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  typ«) 

ni  health,  general 

Mentah 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Epilepsy 


Total 

1  girl  feeble-minded  to  such  an  extent  as  to  be  unable  to  acquire 
an  education.    Report  by  oountv  school  superintendent.  Ter- 
oentage  of  over-age  for  grade  pupUs  who  showed  signs  of  mental 
duflmg  or  mentaldefect,  24. 
Heredity: 

Child  has  brother,  sister  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  nas  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Klamath  Coukty. 
Parental: 

Heredity  and  oonstitutionalinferlority 

Lack  oinome  training 

Child  not  kept  in  school 

Irregular  attendance 

Economic: 

No  opportunity  (child) •. 

(^la  kept  home  to  work 

Moved  frequently 

Environmental: 

Lade  of  school  advantages 

Lax  enfOTcemen t  of  truancy  laws 

Ifiso^aneous:  (^use  undifferentiated 

Temperamental:  Poor  application,  dreamer,  oUier  interests. 
Physical: 

Undeveloped 

Undernourished 

Crippled  ( various  types) 

HI  health,  general 

Mental: 

Mental  dullins  and  mental  defect 

Affective  deviation 

Chorea,  all  forms 

Epilepsy 


ToUl 

Number  of  children  mentally  and  physically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.— No  informa- 
tion by  county  school  superintendent.  Percentage  of  over-age  for 
flrade  pupils  who  showed  signs  of  mental  dulling  or  mental  defect, 

Heredity:*  ' 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

ase  for  grade 

Chud  has  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Lake  County. 
Parental: 

C3iild  not  kept  in  school 

Irregular  attendance 

Economic: 

Poor  home  and  living  conditions 

No  opportunity  (child) 

Child  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Foreicn  born,  parents,  child,  home  language. 

Uvea  long  dulance  from  school 

^fisoellaneous:  No  cause  assigned 

Temperamental:  Bad  habits,  Imd  conduct,  lazy. 


1 
2 

1 
4 


1 
3 

9 
8 


45 


22 
7 
4 


1 

'i' 


3 

1 


1 

4 


1 
1 
1 
3 

11 
1 
1 
1 

33 


18 
8 
3 


1 
1 
1 
1 

2 
1 


1 
8 


1 
1 


9 
1 
1 


29 


8 
5 
4 


1 
2 

"i" 


3 
1 
1 


3 

1 


24 


10 
4 


2 
4 


1 
1 

"i" 

3 


ao 

13 
8 


28 

12 

8 


2 
4 

1 
1 
1 
2 

3 
1 
1 
8 
1 
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Causes. 


Lake  Couktt— Continued. 
Physical: 

Defective  vision  (eye  disorders) 

Defective  speech 

Adenoids.  Conslls,  throat  trouble 

Crippled  (various  tyi)es) 

m  health,  general 

ICantal: 

Mental  dullixig  and  mental  defect 

AlKecti  ve  deviation 

Chorea,  all  forms 


Total 

Number  of  children  mentally  and  physically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.— No  informa- 
tion by  county  school  superintendent.    Peroentage  of  over-ase  for 
grade  who  showed  signs  of  metal  dulling  or  menutl  defect,  96.8. 
Heredity: 

Child  has  brother,  sister,  or  other  relativein  school  who  is  also  over  age 

for  grade 

Child  has  relative  in  community  with  neuramental  disorder 

(^hlld  entitled  to  relief  by  crippled  children's  law 


Boys. 


1 
1 
8 
1 


9 
2 
1 


26 


10 
8 

4 


Lanb  Countt.4 

lOondncted  by  Prof.  Barchard  W.  De  Busk,  Ph.  D.,  school  of  education; 
Moselle  Hair,  B.  A.,  secretary  of  extension  teaching;  and  L.  C.  Dougtans, 
B.  A.,  graduate  instructor  in  education,  extension  division.  University 
of  Oregon;  and  Miss  Mary  Brownell,  Lane  County  health  nurse,  acting 
as  special  field  investigators  in  collaboration  with  the  county  and  dty 
school  superintendents  and  the  teachers  of  the  public  schools.] 

Parental: 

Heredity  and  constitutional  inferiority 16              9 

Loss  of  one  or  both  parents  (including  divorce) 12               7 

Indifference  to  chila's  welfare 7               7 

Lack  of  home  training 6               2 

Child  not  kept  in  school 10               4 

Irregular  attendance 11             11 

Eoonomio: 

Poor  home  and  living  conditions 6 

Paternal  poverty 4 

No  opportunity,  child 9 

Child  kept  home  to  work 5 

Moved  frequently 10 

Enviionmentad: 

Entered  school  late  ( various  reasons) 12 

Sickness  in  family 1 

Foreign  born:  parents,  child:  homelanguage 8 

Livedlong  dlsuncefrom  school 5 

Poor,  dangerous,  or  mountain  roads 7 

No  school  a  vaUaole 1 

Lack  of  school  ad\'antages 8 

Irrenilar  sessions 1 

Inadequate  Instruction 11 

X^ax  enforcement  of  truancy  laws 3 

Miscellaneous: 

Indian  blood , 1                1 

Cause  undltferentlated 12               3 

No  cause  assigned 21              10 

Tenuwn^'"  *^"  *^*  - 

Bad  habits,  bad  conduct,  lazy 10 

Careless,  indifferent,  and  inattentive 10               2 

Poor  application;  dreamer:  other  Interests 10               6 

Bashful ,  timid ,  self-oonsoious 2 

Truancy i 

Physical: 

Undeveloped 8 

Undernourished 8 

Tuberculosis 

Defective  vision  (eye  disorders) 13 

Defective  hearing  (ear  disorders) 9 

Defective  teeth * 

Defective  speech. 4 

Adenoids;  tonsils;  throat  trouble 18 

Crippled  (various  types) 6 

111  health,  general 29 

*  Note  by  director:  In  many  of  the  36  counties  of  the  State  there  are  school  children  with  Indian  blood 
some  of  whom  are  over  age  for  grade.  When  the  cause  of  such  retardation  was  definitely  known  to  M 
something  other  than  the  mere  net  of  Indian  blood  the  cause  was  recorded  under  the  appropriate  headlDg; 
for  instance,  "ill  health".  Cases  of  retardation  were  recorded  under  "Indian  blood"  only  when  such  «•• 
given  as  the  sole  cause. 


Oirls. 


1 
'i 
2 


16 


4 

'i 


6 

2 

17 

17 
1 
2 
6 
8 
3 
5 
1 
4 


TolaL 


2 
1 
3 
11 
2 


8 
10 

5 
29 


1 
1 
4 

1 
1 

U 
2 
1 


14 
8 
5 


25 
19 
14 
7 
14 
22 

U 
4 

15 

7 

27 

29 
2 
5 

11 

10 
4 
8 
2 

15 
3 

2 
IS 
31 

10 

12 

16 

2 

1 

10 

7 

S 

24 

U 

4 

7 

28 

U 

58 
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CauMS. 


Laits  Countt— Continued. 
Utotal: 

Mental  dulling  and  mental  defect 

Ailective  deviation 

Psychopatliic  states 

Chorea,  all  forms 

Epilepsy 

AU  other  neuromental  disorders 


Boys. 


Girls. 


Totel. 


Total 

Four  boys  and  2  girls  deaf;  2  bovs  and  2  girls  feeble-minded, 
all  to  such  an  extent  as  to  be  unable  to  acquire  an  education.— 
Report  by  county  schoolsupertntendent.  Percentage  of  o^er-age 
for  grade  pupils  who  showed  signs  of  mental  duIUng  or  mental 
defect,  28.3. 
Heradity: 

Cbild  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

tfe  for  grade 

Chud  has  relative  in  ocmmunity  with  neuro-mental  discx^er 

Childentitled  to  relief  by  crippled  children'slaw 


Lincoln  Coxtntt. 

Parental: 

Heredity  and  constitutional  inferiority 

Loss  of  one  or  both  parents  (including  divorce) 

Child  not  kept  in  scnool , 

Irregular  attendance 

Economic: 

Poor  home  and  living  conditions 


No  opportunity,  child . 
ChUd  kept  home 


cept  home  to  work , 

Moved  frequently , 

Envlronmentail: 

Entered  school  late  (various  reasons) 

Foreign  bom;  parents,  child;  home  language 

Lived  long  distance  from  school 

Poor,  dangerous .  or  mountain  roads i . 

No  school  available , 

Lack  of  school  advantages , 

Irreeular  sessions , 

Ludequate  instruction 

Miscellaneous: 

Indian  blood , 

Cause  undtfiFerentiated 

No  cause  assigned 

Texnperamental: 

Careless:  indifferent;  inattentive 

Bashful ;  timid ;  self-conscious 


Physical: 

Undernourished 

Defective  vision  (eve  disorders). . . 

I>efective  hearing  (ear  disorders).. 

Defective  teeth 

Adenoids;  tonsils;  throat  trouble.. 

Crippled  (various  types) 

HI  health ,  general 

Mental: 

Mental  dulling  and  mental  defect. 

Affective  deviation 

Epilepsy 

An  other  neuromental  disorders . . 


Total. 


Five  boys  feeble-minded,  1  boy  blind,  1  girl  deaf,  all  to  such  an 

extent  as  to  be  unable  to  acquire  an  education.— Report  by 

county  school  superintendent.    Percentage  of  over-aee  for  grade 

pupils  who  showed  signs  of  mental  dulling  or  mental  aefect,  26.2. 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

aee  for  grade 

Chud  has  relative  in  community  with  neuromental  disorder 

ChUd  entitled  to  relief  by  crippled  children's  law 


Jjxts  County 
Parental: 

Heredity  and  constitutional  inferiority 


Loss  of  one  or  both  parents  (including  divorce) . 
chil<r8  weUve 


Indifference  to 

Lack  of  home  training 

Child  not  kept  in  school 

IrreguUtf  attendance 

Eoononuc: 

Poor  home  and  living  conditions 
Parental  poverty 


lao 
11 
fi 
1 
1 
0 


458 


172 
57 
44 


2 
1 
2 
S 

1 
2 
1 
2 

10 


1 
1 
2 
1 
4 
3 

7 
3 

8 

1 
1 


1 
2 
1 
1 
3 
1 
7 

27 
3 
2 
2 


102 


35 

3 

10 


2 
1 
5 
3 
4 
9 

4 

2 


86 
3 
4 
I 
1 
7 


804 


105 
85 
23 


3 
3 


•  1 

10 
1 


1 
1 


5 
2 
6 


4 

"'4' 

15 

"'i' 

59 


17 
1 
3 


1 
6 
1 
2 

4 

1 


216 

14 

9 

2 

2 

13 


762 


277 
92 
67 


5 
4 

2 

5 

1 
2 
1 
3 

16 
I 
1 
1 
3 
2 
4 
3 

12 

5 

14 

1 
1 


1 
2 
1 
1 
7 
1 
11 

42 
3 
2 
3 

161 


52 
4 

13 


3 
7 
6 
5 
4 
13 

5 
3 
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Caiues. 


Bo7B. 


Glrla. 


Total. 


work. 


Linn  Countt— Continued. 


Economic— Continued. 

No  opportanity,  child . 

ChUa  kept  home  to 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Lived  long  distanoe  Itom  school 

Inadequate  instruction 

Miscellaneous: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental: 

Bad  habits,  bad  conduct,  lasy 

Careless,  indifferent,  inattentive 

Poor  application,  draamer,  other  interests. 
Physical: 

Undeveloped 

Undernourished 

Too  rapid  nt)wth 

Tuberculosis 

Defective  vision  (eye  disorders) 

Defective  speech 

Adenoids;  tonsils;  throat  trouble 

lU  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  devution 

All  other  neuromental  diswders 


Total. 


1  girl  blind  and  1  drl  dea(,  both  to  such  an  extent  as  to  be  unable 
to  acquire  an  educauon— Report  by  county  school  superintendent. 
Percentage  of  over-age  for  grade  pupils  who  showed  signs  of  mental 
dulling  or  metal  defect,  2LJ7. 
Heredity:  ^ 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

MA  for  grade 

Chiui  has  relative  in  the  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Parental: 


Malhbub  Coxrmr. 


Loss  of  one  or  both  i>arents  (Including  divorce) . 
Lack  of  home  training. . 


Child  not  kept  in  school 

Irregular  attendance 

Economic: 

Poor  home  and  living  conditions 

No  opportunity,  child 

Child  kept  home  to  work 

Moved  f  rea  uently 

Environmental: 

Entered  school  late  (various  reasons) 

Foreign  bom.  parents,  child;  home  language 

Livedlons  distance  from  school 

Lack  of  school  advantages 

Inadequate  instruction 

Miscellaneous:  No  cause  assigned 

Temperamental:  Bad  habits,  bad  conduct,  lazy. 
Physical: 

Undeveloped 

Too  rapid  growth 

Defective  vision  (eve  disorders) 

Adenoids;  tonsils;  throat  trouble 

Crippled  ( various  types ) 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Chorea,  all  forms 


Total. 

Number  of  children  mentally  or  physically  defective  to  such  an 
extent  as  to  be  unable  to  acquire  an  education— No  information 
by  county  school  superintendent. 

Note  bv  the  director:  In  a  certain  school  district  touching  the 
Nevada  border  there  were  no  English-speaking  families.  This 
illustrates  the  need  for  State,  county,  ana  city  school  officials  to 
be  on  the  lookout  for  foci  in  all  communities  where  the  influence 
of  a  foreign  laneuage  in  the  daily  home  life  of  the  school  child,  to 
the  excliuion  ofthe  English  language,  may  act  as  a  definite  handi- 
cap to  normal  expected  age-grade  school  progress.  Percentage  of 
over-aee  for  grade  pupils  who  showed  si^s  of  mental  dulling  or 
mental  defect,  27.6. 


4 

3 
10 

10 
4 
2 

7 
19 

4 
5 
6 


1 
1 
2 
6 
4 
4 
15 

45 
4 
3 

188 


52 

7 

14 


1 
1 
1 
2 

2 
4 
1 


1 
3 
1 


1 
1 
2 
2 
1 
2 

13 
2 


43 


2 
1 
6 

7 
3 


2 
18 


4 
8 

2 

1 

■*3* 

8 

.... 

19 

22 


116 


40 
5 

8 


1 
1 
5 


1 
2 
3 

8 


33 


4 

le 

17 

7 
2 

9 
37 

4 
9 
S 

2 

2 
1 
S 
9 
4 
5 
M 

«7 

4 
7 

l04 


«2 
13 
22 


4 
1 
1 
3 

2 

8 
1 
1 

3 
1 
3 
2 
1 
5 
1 

1 
1 
2 
3 
3 
5 

21 
2 
1 

a 
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Causes. 


Malheub  County— Gontinaed. 
Heroditj: 

CbUd  bos  brother,  sister,  or  other  relatiye  in  school  who  is  also  over 


ftee  for  grade , 

laid  has  lelatiTe  in  oommanlty  with  neuramental  disorder . 


Child  entitled  to  relief  by  crippled  children's  law 

Habion  Covhtt. 

fTable  for  Marion  County  does  not  include  any  children  in  the  State 
institations  or  In  the  InstitutiQn  schools  located  in  this  county.] 

Parental : 

Heredity  and  constitiitionalinfeTiorty 

Loss  of  one  or  both  jpaients  (including  divorce) 

Indifference  to  child's  vrelforB 

Lack  of  home  training 

Child  not  kept  in  school 

Inei^ular  attendance 

Eoaumic: 

Poor  home  and  living  conditions 

Parental  poverty 

No  opporionity,  child 

Child  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Sickness  in  family 

Foreign  bom:  pMents,  child;  home  language 

Lived  long  distance  from  school 

Poor,  dangerous,  or  mountain  roads 

No  school  available 

Lack  of  school  advantages , 

Inadequate  instruction 

MtsceUaneous: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental: 

Bad  habits,  bad  conduct,  lasy 

Careless,  indifferent,  Inattentive 

Poor  api^ication,  dreamer,  other  interests 

BashJtu,  timid,  self-conscious 

Truancy 

PhyslMkl: 

Undevdoped 

Undemoaxished...* 

Defective  vision  (eye  disorders) 

Defective  hearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

(Mppled  (various  types) 

HI  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Emlepey 

AU  otner  neuromental  disorders 


Total. 


7  boys  and  4  giris  feeble-minded,  12  boys  and  6  girls  deaf,  4  boys 
and  2  giris  blind,  all  to  such  an  extent  as  to  be  unable  to  acqiiire 
an  education.— Report  by  county  school  superintendent.  Per- 
centage of  over-age  for  grade  pupils  who  showed  signs  of  mental 
dulling  or  mental  defect,  23.5. 
Heredity: 

Cliild  has  brother,  sister,  or  other  relative  in  school  vrho  is  also  over  age 

for  grade 

Cliild  has  relative  in  community  with  neuramental  disorder 

Childoititled  to  relief  by  (^ppled-cidldren's  law 


MOBBOW  COUKTT. 

Fteental: 

Loss  of  one  or  both  parents  (including  divorce) . 

(3iild  not  kept  in  school 

bieeular  attendance 

EoQDomic: 

Child  kept  home  to  work 

Moved  frequently 

Environmental : 

Entered  school  late  (various  reasons) , 

lived  I  ong  distance  tram  school 

Temperamental: 

Bad  habits,  bad  conduct,  lasy ,.. 

Carelees,  indifferent,  inattentive 

Trufuicy - 


Boys. 


18 
1 
1 


2 
3 
5 
0 
7 
9 

4 

1 

1 

3 

15 

10 


2 
1 
1 
1 


7 
11 

2 
10 
3 
1 
2 

4 
4 

3 
1 
3 
8 
3 
12 

54 

4 


217 


06 
22 

18 


Girls. 


15 
2 

1 


1 
3 
3 


2 
6 

5 
1 
4 
1 
5 

8 
1 


2 

3 

7 
11 


2 
1 
2 


2 
3 


12 

2ft 
4 

2 
1 

4 


123 


41 

8 

13 


Total. 


33 
3 
5 


3 
6 
8 
9 
9 
15 

9 
2 
5 
4 

20 

18 
1 
2 
1 
1 
1 
2 
8 

14 
22 

2 
10 
3 
2 
2 

6 
5 
5 
1 
5 

11 
3 

24 

80 
8 
2 
1 

10 


340 


107 
30 
31 


2 
2 
5 

1 
2 

1 
4 

1 
1 
2 
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Causes. 


MoRBow  CouMTT— Continued. 
Physical: 

Undeveloped 

Undemoimshed 

Detective  vision  (eve  disorders) 

Defective  hearing  (ear  disorders) 

Defective  speech. 

Adenoids  tonsils,  throat  trouble 

Crippled  (various  types) 

m  healthy  general 

Bad  sex  habits 

Mental: 

Mental  dolling  and  mental  defect 

Psvchopathlc  states 

All  other  neuromental  disorders. 


Total 

2  boys  and  1  girl  feeble-minded,  1  girl  crippled,  all  to  such  an 
extent  as  to  be  unable  to  acquire  an  education.— Report  by  county 
school  superintendent.   Peccentage  of  over4i£e  for  grade  pupils 
who  showed  signs  of  mental  dulling  or  mental  defect,  33.8. 
Heredity: 

Child  has  brother,  sister,  or  other  relativein  school  who  Is  also  over  age 

for  grade 

Child  nas  relative  in  commimity  with  neuramental  disorder 

Child  entitled  to  relief  by  crippled-children's  law 


Multnomah  Couittt. 

ICooducted  by  Miss  Ida  M.  Manley,  prtadpal  Etna  Center  School,  direc- 
tor of  special  classes,  Portland,  special  field  investigator,  in  collabora- 
tion With  the  county  and  city  school  superintendents,  prtnoipals,  and 
the  teachers  of  the  public  schools.] 

Parental: 

Heredity  and  constitutional  inferiority 

Loss  of  one  or  both  parents  (including  divorce) 

Indifference  to  child's  welfare , 

Lack  of  home  training 

Child  not  kept  in  school 

Irrefoilar  attendance 

Economic: 

Poor  home  and  living  conditioDS 

Parental  poverty 

No  opportunity,  child 

Child  kept  home  to  work , 

Moved  frequently , 

Environmental: 

Entered  school  late  (various  reasons) 

Sickness  in  family 

Foreten  bom:  parents,  child;  home  language , 

Lived  long  distance  from  school 

Poor,  dangerous,  or  mountain  roads 

Noschooliftvailable 

Lack  of  schooladvantages 

Irregular  sessions 

Inadequate  instruction 

Lax  enforcement  of  truancy  laws 

Ifiscellaneous: 

Cause  undifferentiated , 

No  cause  assigned 

Temperamental: 

Bad  habits,  bad  conduct,  lazy 

Careless,tndiflerent,  inattentive 

Poor  application,  dreamer,  other  interests 

Bashful,  timid,  self-conscious 

Truancy 

Physical: 

Undeveloped 

Undernourished 

Too  rapid  growth 

Tuberculosis 

Defectiv e  vision  (eye disorders) , 

Def  ectivehearing  (ear  disoiders) 

Defect!  veteeth , 


Boys. 


Defectivespeech 

Adenoids.  tcmsUs,  throat  trouble. . 

Crippled  (various tjrpes) 

Ill  health,  general 

Bad  sex  habits 

Mntal: 

Mental  dulling  and  mental  defect . 

Affective  deviation 

Psychopathic  states 


3 


3 
3 

1 


1 
3 
3 

13 
] 
1 


47 


0 
2 

4 


Olrls. 


Total. 


2 
1 


10 

1 


31 


8 
2 
2 


57 

51 

106 

09 

34 

103 

10 

7 

23 

21 

7 

38 

37 

31 

08 

51 

48 

99 

30 

14 

44 

3 

2 

5 

10 

11 

21 

17 

8 

25 

108 

127 

396 

156 

140 

aoB 

10 

23 

33 

141 

135 

370 

8 

10 

34 

4 

4 

8 

15 

14 

29 

29 

34 

53 

10 

9 

19 

43 

81 

74 

1 

2 

3 

33 

32 

05 

247 

158 

406 

50 

0 

02 

42 

6 

47 

66 

21 

87 

10 

5 

15 

55 

81 

86 

45 

18 

03 

14 

10 

24 

0 

1 

7 

0 

4 

10 

43 

45 

88 

37 

17 

54 

0 

4 

10 

19 

7 

20 

40 

32 

73 

43 

24 

67 

253 

380 

S» 

2 

1 

8 

529 

843 

872 

31 

12 

48 

23 

31 

44 

5 

i 
3 

2 
1 
1 
1 
4 
3 

23 

2 
1 


68 


17 

4 
0 
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Causes. 


Multnomah  CoxTmr-^oiitinued. 


Boys. 


Mental— Continued . 

Chorea,  all  forms 

BpUepay 

Ail  other  neuromental  disorders . 


Total. 


81  boys  and  22  girls  feeble-minded,  6  boys  and  3  ffirls  blind,  15 
boys  and  16  girls  deaf,  1  boy  and  1  girl  epileptic,  1  dov  chorea,  1 
boy  "nervous,"  16  boys  and  6  girls  crippled,  all  to  sucn  an  extent 
88  to  be  unable  to  acquire  an  education.--Report  by  county  schoo  1 
sapertntendent.  Percentage  of  overage  for  grade  pupils  (includ- 
ing all  those  for  whom  "no  cause"  was  a^gned)  who  showed 
signs  of  mental  dulline  or  mental  defect,  19.84.  Percentage  of 
over-age  for  grade  pupus  (excluding  allcases  where  "no cause" 
wasaaedgned)  who  showed  signs  of  mental  dulling  or  mental  defect, 
21.85. 
Child  entitled  to  relief  by  crippled-children's  law 


Polk  CoimTT.» 
Ptavntal: 

Heredity  and  constitutional  inferiority 

Loes  of  one  or  both  parents  (including  divorce) . 

Child  not  kept  in  school 

Irregular  attendance 

Sconomic: 

No  opportunity,  child 

Child  kept  home  to  work 

Moved  frequently 

Environmental:  « 

Entered  school  late  (various  reaaona) , 

Sickness  in  family 

Foreign  bom:  parents,  child;  home  language. . 

Lived  long  distance  from  school 

Poor,  diuigerous  or  mountain  roads 

No  school  available 

Lack  of  school  advantages 

Inadequate  instructions 

Lax  enforcement  of  truancy  laws 

Miscellaneous: 

Indian  blood 

Cause  undifferentiated 

No  cause  assigned 

Teoiperamental : 

Careless,  indiffw  ent,  inattentive 

Poor  application,  dreamer,  other  interests 

Physical: 

Undeveloped 

nndemourisbed 

Defective  vision  (eye  disorders) 

Defective  hearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

Ill  health,  general 

Mental: 

Mental  dull  and  mental  defect 

Affective  deviation 

Psjrdiopathic  states 

Epilepsy 


Total 

2  boys  feeble-minded,  2  girls  crippled,  3  elrls  and  3  boys  (4  of 
these  aeaf  children  are  all  in  one  family)  aeai,  all  to  such  an  extent 
as  to  be  unable  to  acquire  an  education.— Report  by  county  school 
superintendent.  Percentage  of  over-age  for  grade  pupils  who 
showed  signs  of  mental  daliing  or  mental  defect,  16.3. 
Bsradlty: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  nas  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  children's  crippled  law 


4 

6 
30 


2,512 


125 


1 

7 

2 
3 

3 

9 
2 
6 
1 
3 
2 


Girls. 


3 


(•) 


3 
2 

2 
1 

2 
1 
4 

1 


3 

13" 

18 
3 
1 


4 

2 
20 


1,853 


69 


3 
1 
4 
3 

1 
1 
4 

11 
2 
4 

1 
2 
1 

2 
2 
1 


Total. 


(•) 


1 
2 


4 

1 
2 
1 
2 
6 

11 


2 
2 


8 

8 

50 


4,395 


194 


5 
1 
5 
9 

3 
4 

7 

20 
4 

10 
2 
5 
3 
2 
5 
1 


(«) 


4 
4 

2 
2 

3 
1 
8 
2 
2 
4 

a 

19 

29 
3 
3 
2 


*  An  illustration  of  casual  factors  affecting  whole  family  groups  which  produce  subnormal,  inefficient 
eondnct  as  demonstrated  by  retardation  in  school  work:  One  school  district  nad  24  overage  for  grade  pupils; 
17  of  these  retarded  pupils  u  boys  and  10  rirls)  were  brothers  and  sisters.  8uch  foci  for  school  retardation 
should  be  investigateoas  to  basic  causes  for  such  conditions  if  the  children  are  to  receive  their  InaUenable 
filets  for  full  mentaJ,  physical,  and  sociological  development.  Fields  for  such  investigations  comprise 
parental  stock,  environments^  obstacles.  pedag(»ic  adequacy,  physical  and  mental  handicaps  of  pupils, 
and  finally  the  enforcement  of  all  laws  calculated  to  guarantee  to  every  child  a  chance  to  grow  up  a  healthy, 
hnrnv,  contented,  and  constructive  citizen. 

*  There  were  4  boys  and  8  girls  of  Indian  blood  in  the  above  list  of  over-age  for  graded  pupils.  The  cause 
of  their  retardation  was  placed  under  some  one  of  the  other  headings  appropriate  to  each  fndividiuu  case. 
iSee remarks  on  "Indian  olood"  under  Lane  County. 
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CwueB. 


Boys. 


Oirto. 


Total. 


Parantal: 


Sherman  County. 


Loas  of  one  or  both  parents  (Including  divorce) . 
Child  not  kept  in  school 


Irregohu'  attendance. 
Economic: 

No  opportunity .  child 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Lived  long  distance  nrom  school 

Lack  of  school  ad  vantages 

Inadequate  instmction 

Lax  enforcement  of  truancy  laws 

Temperamental:  Poor  application,  dreamer,  other  interests. 
Physical: 

Defective  vision  (eye  disorders) 

Defective  speech 

Crippled  (various  t3rpes) 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 


Total. 


Number  of  children  mentally  and  physicaUv  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.  No  informa- 
tion by  county  school  superintendent.  Percentage  of  over-age  fbr 
jmide  pupils  who  showed  signs  of  mental  dulling  or  mental  defect. 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

forpade 

Child  nas  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Tillamook  County. 
Parental:  • 

Heredity  and  oonstitutionalinferiority 

Loss  of  one  or  both  parents  (including  divorce) . 

Indifference  to  child's  welfare 

Child  not  kept  in  school 

Economic: 

Child  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

SicknessinfaniUy 

Foretoi  bom;  parents,  child;  home  language . . 

Uvea  long  distance  from  school 

No  school  available 

Lack  of  school  ad  van  tages 

Inadequate  instruction 

Lax  enforcement  of  truancy  laws 

Miscellaneous:  No  cause  assigned , 

Ten^eramental: 

Bad  habits;  bad  conduct;  lazy 

Careless,  indifferent,inatten  cive 

Physical: 

Undeveloped 

Defective  vision  (eve  disorders) 

Defective  hearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 


Total 

Number  of  children  mentally  and  phjrsically  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.  No  informa- 
tion by  county  school  superintendent.  Percentage  of  over-age  for 
grade  pupils  whoshowed  signs  of  mental  dulling  or  mental  daects, 
23.1. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

foriotkde 

Child  nas  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


2 


5 
2 


1 
2 
2 
1 

2 
1 


26 


7 
2 
3 


1 
3 
1 


2 
2 

1 
1 
1 


2 

1 

1 
3 

3 
1 
1 


3 
1 
1 

10 
1 

40 


16 
1 
2 


1 
1 
2 


3 
1 
1 


1 

1 

3 
1 

17 


0 
1 
3 


2 
1 

1 
1 


1 
1 
1 
1 
1 


2 

2 
.... 

3 
1 

"2 

6 

29 


9 
"5 


3 
1 

2 

1 
6 

1 
2 
2 
2 
1 

3 
1 
1 
2 

10 

1 


13 
3 

e 


3 

3 
3 

1 

3 
3 

1 
1 

1 
1 
I 
1 

3 
1 
1 

1 
ft 

S 

1 
2 
3 

4 
1 
3 

16 
1 

09 


2S 
1 
7 
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Caofles. 


Umatilla  Coumtt. 
Farantal: 

Heredity  and  ocmstitutional  inferiority 


Boys. 


Loss  of  one  or  both  parents  (induding  divorce) . 
Lflckoflunaietrainmg 


Child  not  kept  i  n  school 

Irregolar  attendance , 

Eoonomic: 

Poor  home  and  living  conditions .' 

No  opportimlty ,  child 

C3ii]a  kep  t  home  to  work , 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons} 

Foreign  bom;  parents^  child:  home  language. 

Lived  lone  distance  from  school 

Lack  of  scnool  advantages 

Inadequate  instruction 

ICtaeeUaneous: 

Indian  blood 

No  cause  assigned 

Tonperamental: 

Bad  habits;  bad  conduct;  lacv , 

Poor  application,  dreamer,  other  interests 

Physical: 

Tuberculosis 

Defective  vision  (eye  disoiders) 

Defective  hearing  (ear  disorders) 

Crippled  (various  types) , 

in  health,  general , 

MeoUl: 

Mental  dulling  and  metal  defect , 

Affective  deviation , 

Epilepsy 

All  other  neuromental  disorders 


Total 

One  boy  and  1  girl  mentally  defective  to  such  an  extent  as  to  be 
unable  to  acquire  an  education.    Report  by  county  school  super- 
i  ntendent.    Percentage  of  over-age  for  grade  pupUa  who  showed 
signs  of  mental  dulling  or  mental  defect,  15. 
Heredity: 

Child  has  brother,  sistero,  r  other  relative  in  school  who  is  also  over  age 

fornade , 

Child  has  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Union  County. 
Parental: 

Heredity  and  oonstltational  inferiority . . . 

Indhlerence  to  (diild's  welfare 

Lack  of  home  training 

Child  not  kept  in  seho<^ 

Irregular  attendance 

Econanuc: 

No  opportunity,  child 

Child  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

livedlong  distance  from  schod 

Poor,  dangerous,  or  mountain  roads 

No  school  availa  Die 

lAck  of  school  advantages 

Irregular  sessions 

Miscellaneous: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental: 

(jareless,  indifferent,  Inattentive 

Bashful,  timid,  self-conscious 

Physical: 

Tuberculosis 

Defective  bearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

HI  health,  general 

Bad  sex  habits 


8 
5 
1 
1 
4 

4 

2 
2 
2 

4 
4 
4 

1 
4 

1 

46 


1 

4 


2 
8 

30 
2 
1 
1 


139 


33 
2 
6 


3 

"i 


1 

5 
1 

1 

i 


Olrls. 


1 
2 


l\- 


4 

8 


2 
2 


5 

7 


4 

736 


1 

"4 

15 


93 


27 
1 
1 


2 
2 


2 
4 

4 

1 


1 
2 
2 
1 
2 
1 


1 
1 


2 
3 


Total. 


12 

13 

1 

2 

4 

0 
4 
2 
3 

4 

9 

11 
1 
6 

5 

T82 

2 
1 

1 
4 
1 
2 
7 

45 
2 
1 
1 


232 


60 
3 

7 


5 
2 
1 
2 
0 

5 
6 
1 

2 
2 
3 
1 
4 
1 

1 
3 

1 
1 

I 
3 
1 
1 
8 
3 


1  An  unusual  number  of  cases  were  sent  f  n  from  one  school  with  "no  cause"  assi^ed.  An  Intimate 
knowledge  of  fundamental  causes  for  retardation  of  children  In  their  school  work  is  highly  desirable.  We 
must  be  able  to  discern  the  causes  of  failure  in  order  to  be  able  to  correct  them.  The  adequate  diagnosis  of 
retardation  should  be  part  of  the  routine  daily  work  of  every  educator,  assisted  by  the  coUabcratlaEn  of 
parents,  physicians,  school  nurses,  and  county  health  officers. 
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Causes. 


Uniok  County— Continued. 
Mental: 

Mental  dalling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Epilepsy 

Au  other  neuromental  disorders 


Total •• 

One  girl  deaf  to  such  an  exten  t  as  to  he  unable  to  acquire  an  edu- 
cation.   Report  bv  county  school  superintendent,    rercentage 
of  over-a(!e  for  ffraae  pupil  who  showed  signs  of  mental  dulling  or 
mental  defect,  23.9. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  nas  relative  in  community  with  neuromental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Wallowa  County. 
Parental: 

Heredity  and  constitutional  inferiority 

Lack  of  nome  training 

Child  not  kept  i n  school 

Irre^nilar  attendance 

Economic: 

No  opportunity,  child 

Movea  f  requen  tl  y 

Environmental : 

Entered  school  late  (various  reasons) , 

No  school  available 

Lack  of  school  advantages 

Irn^ilar  sessions 

Lax  enforcement  of  truancy  laws , 

Miscellaneous:  No  cause  assigned 

Temperamental : 

Bad  habits,  bad  conduct,  laty 

Careless,  IndifTerent,  inattentive 

Poor  application,  dreamer,  other  Interests. . 
Physical: 

Undeveloped 

Undernourished 

Defective  vision  (eye  disorders) , 

Defective  hearing  (ear  disorders) 

Adenoids,  tonsils,  throat 

Crippled  (various  types) 

ni  nealth,  general 

Mental: 

Mental  dulling  and  mental  defect , 

All  other  neuromental  disorders 


Boys. 


Total 

One  girl  deaf;  3  boys  and  1  girl  feeble-minded  to  such  an  extent 
as  to  be  unable  to  acquire  an  raucation .    Report  by  county  super- 
intendent.    Percentage  of  over-aee  for  grade  pupus  who  showed 
signs  of  mental  dulling  or  mental  defect,  21.1. 
Hereditv: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  has  relative  in  community  with  neuromental  disorder 

CJhIld  entitled  t o  relief  by  crippled  children's  law 


Wasco  County. 
Parental:  < 

Heredity  and  con«<titutional  inferiority 

Loss  of  one  or  both  parents  (including  divorce) . 


14 
1 
2 
1 
1 


52 


9 
6 
3 


1 
1 
1 
2 


1 
1 
4 

5 

"2' 

1 
1 
2 
2 
1 


11 
1 


49 


17 
4 
4 


5 
2 


Girls, 


ToUl. 


0  I 


44  ; 


19 
1 
3 


4 
3 

1 
3 
1 
2 


2 
1 
1 

8 


3d 


14 
"2" 


3 
1 


23 
1 
2 
1 
2 


96 


28 


12 

18 
1 


85 


31 

4 
0 


8 
3 


s  To  show  the  human  value  behind  Just  one  of  the  figures  on  this  chart,  here  is  the  real  story  of  one  of 
the  retarded  children  who  appears  as  one  listed  under  the  causes,  "  Parental,  heredity,  and  constitutional 
inferiority."  He  is  1 1  years  old,  in  the  second  grade,  the  son  of  a  poor  farmer  who  is  spoken  of  In  his  com- 
munity as  "  not  bright  /'  rather  morose,  and  not  successful  in  his  farm  work.  You  can  J  ust  see  that  farm 
with  its  scraggy  cloarinss  and  the  unkempt  house  yard.  The  boy's  mother  was  of  a  higher  mental  caliber, 
her  disposition  sunny,  out  she  was  perhaps  overwhelmed  by  her  surroundings  and  the  hard  facts  of  Ufe. 
At  any  rate,  the  foUs  didn't  think  she  was  very  successful  aa  a  housewife.  There  was  one  feeble-minded 
brother  and  another  rather  dull,  who  is  known  as  mean  and  cruel  to  the  cattle.  The  family  lived  up  ta 
the  Cascade  Mountains,  where  the  smaller  streams  cut  through  canyons  to  reach  the  mightv  CTolumbi* 
River.  It  was  all  very  rugged  and,  as  roads  were  bad  and  the  child  and  his  brother  lived  over  5  miles  from 
the  nearest  available  school,  they  came  and  went  on  the  old  family  horse.  And  so.  as  thefamily  waspoor, 
there  wasn  't  much  opportunity  anvway .  Here  is  one  of  many  such  cases  where  the  child's  retardation  in 
school  work  depends  upon  many  things,  environmental,  parental,  and  bis  own  native  ability  or  lack  of 
ability.  The  bare  home  in  the  high,  rugged  liilb,  the  bleak  outlook  in  life,  the  morose,  imsuocess/ul  father, 
the  retarded  child,  all  point  to  some  basic  cause  for  this  lack  of  happmess  and  success.  In  this  particular 
child  we  believe  it  was  due  to  the  effect  of  his  ancestral  stock;  the  factors  of  heredity.  In  other  cases  it  may 
be  dilTerent.  Think  over  carefully  Just  what  the  various  headings  mav  mean  in  the  case  of  each  chila. 
Don '  t  think  of  these  charts  in  terms  of  arithmetic  but  see  the  faces  of  the  children  behind  each  row  of  figures, 
the  parents  and  homes  behind  each  child. 


57 


Caoses. 


Wabco  CouMTT--Continued. 
Parental— Continued. 

Lack  of  home  training 

Child  not  kept  in  school 

Irregular  attendance , 

Economic: 

No  opportunity,  chfid , 

Child  kept  home  to  work , 

Moved  freouently , 

EnTironmental: 

Entered  school  late  (yarloqsrflasona) 

Sickness  in  family 

lived  long  distance  (torn  school , 

Poor,  daneo-Qus,  or  mountain  roads 

Lack  of  school  advantages 

Irregular  sessions 

Iflsoellaneous:  Cause  ondiflerentiated 

Tesxiperamental : 

Careless;  indifferent;  inattentive 

Poor  application;  dreamer;  other  interests 

Physical: 

Undernourished 

Tuberculosis , 

Defective  hearing  (ear  disorders) 

Defective  speech 

Adenoids,  tonsils,  throat  trouble 

Crippled  (various  types) 

Ill  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

AH  other  neuro-mental  disorders 


Totol 

2  boys  and  2  girls  (sippled,  1  boy  bad  eyesight,  all  to  such  an 
extent  as  to  be  unable  to  acquire  an  education.— Repent  by  county 
sdiool  superintendent.    Percentage  of  ova--a8e  for  grade  pupiu 
who  showed  signs  of  mental  dulling  or  mental  defect,  23. 
Heredity: 

Oiild  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  erade. 

Child  nas  relative  in  community  with  neuro-mental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Washinoton  County. 
Parental: 

Heredity  and  constitutional  inferiority 

Loss  of  one  or  both  parents  (includmg  divorce) . 

Indifference  to  Child's  welfore 

Lack  ofhome  training 

Child  not  kept  in  school 

Irregular  attendance 

Economic: 

Parenta  1  poverty 

No  opp<xxumty,  child 

(3iild  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  schoollate  (various  reasons) 

Sickness  i  n  family 

Foreign  born:  Parents,  child;  home  language.. 

Lived  lone  distance  from  school 

Lack  of  school  advantages 

Inadequate  instruction 

Miscellaneous: 

Cause  undifferentiated 

No  cause  assigned 

Temperamental: 

Badhablts;  bad  conduct;  lasy 

Careless;  indifferent;  inattentive 

Poor  application;  dreamer;  other  interests 

Bagful;  timid;  self-conscious 

Physical: 

Undtfnourished 

Defective  vision  (eye  disorders) 

Defective  hearing  (ear  disorders) 

Defective  teeth 

Defective  speech 

Adenoids;  tonsils;  throat  trouble 

Crippled  (various  types) 

Ill  health,  genera] 

Bad  sex  habits 


Total. 


78 


49! 


127 
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Causes. 


Wasbinqton  CoimTY— Continued. 
Hentol: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Chorea,  all  forms 

Epilepsy 

All  other  neuro-menta  1  disorders 


Total 

4  bovs  and  3  ^Is  feeble-minded,  1  girl  crippled,  1  boy  deaf,  1 
boy  blind,  all  to  such  an  extent  as  to  be  unable  to  acquire  an  edu- 
cation.—Report  bv  county  sdiool  superintendent.  Percentage 
of  over-aee  for  grade  pupils  n^o  showed  signs  of  mental  dulling 
or  mental  defect,  26.1. 
Heredity: 

Child  has  brother,  sister,  or  other  relative  in  sdiool  who  is  also  over  age 

for  grade 

Childnas  relative  in  community  with  neuro-mental  disorder 

Child  entitled  to  relief  by  crippled  diildren 'slaw 


Whxeleb  County.* 
Parental: 

Heredity  and  constitutional  inferiority 

Child  not  kept  in  school 

Irregular  attendance 

Eoonomic: 

N  o  opportunity .  diild 

Moved  firequentjy 

Environmental: 

Lived  long  distance  from  school 

Inadequate  instruction 

Lax  enfDroement  of  truancy  laws 

Miscellaneous:  No  cause  assigned 

Temperamental:  Poor  application;  dreamer;  other  interests. 

Physical:  111  health,  general , 

Mental: 

Mental  dulling  and  mental  defect : 

Epilepsy 


Total. 


Number  of  diildren  mentally  and  physically  so  defective  as  to 

be  unable  to  acquire  an  education,  "none  reported."— Report  by 

county  school  superintendent.    Percentage  of  over-age  for  grade 

pupils  who  showed  signs  of  mental  dulling  or  mental  defect,  16.66. 

Heredity: 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over 

age  for  grade 

Child  has  relative  in  community  with  neuro-mental  disorder 

Child  entitled  to  relief  by  crippled  children's  law 


Boys. 


42 
2 
1 
1 
1 
2 


150 


48 
18 

6 


1 

1 

20 


2 

4 


1 
1 

0 
1 


88 


20 
2 
1 


9 
5 
1 
2 
2 
5 

8 
2 
2 
4 

6 


2 
4 

5 

1 


Yambill  County. 
Parental: 

Heredity  and  constitutional  inferiority 9  6 

Loss  of  one  or  both  parents  (including  divorce) . .- 5  4 

Indifference  to  child's  welfare 

Lack  of  home  training 

Child  not  kept  in  school , 

Irregular  attendance 

Eoonomic: 

Poor  home  and  living  conditions 

No  opportunity,  child 

Child  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Sickness  in  family 

Foreign  born;  parents,  child;  home  language , 

Lived  long  distance  from  school , 

Poor,  dangerous  or  mountain  roads 1 

No  school  available 

Lack  of  school  advantages 5 

Irregular  sessions ' 

Inadequate  instruction 0 

>  The  percentage  of  children  In  this  county  who  have  become  over  age  for  their  grade  due  to  "irregular 
attendance  "  and ' '  lax  enforoemen t  o f  truancy  la ws  "  is  very  striking.  Evidently  parents  have  not  real- 
ised their  full  educational  duty  toward  their  children.  Some  of  these  children  are  as  much  as  live  years 
over  age  for  their  erade.  Such  retardation  points  to  the  need  of  further  investigation  in  terms  of  parental 
stock  and  individual  development,  particularly  in  the  field  of  mental  ability.  Truancy  and  uregular 
attendance  in  cases  showing  extremes  of  retardation  are  usually  symptoms  of  lack  ofinteUigenoe  capacity 
rather  than  basic  causes  of  such  inefficient  school  conduct.  Showing  how  certain  types  of  conduct  are 
prone  to  be  attributes  of  interrelated  or  family  groups,  it  is  noted  that  most  of  the  children  referred  to  here 
as  having  irregular  attendance  are  brothers  and  sisters.  This  emphasises  the  importance  of  studying  heri- 
table characteristics  which  make  for  social  inadequacy,  failure,  and  unhappiness,  and  also  studving  envi- 
ronmental or  eoonomic  factors  which  appear  in  connection  with  inefflcieoit  or  inadequate  conduct  vahea 
I  ound  affecting  Interrelated  or  identical  community  groups. 


Girls. 


21 
8 


1 
1 


01 


31 
2 

7 


Total. 


1 
15 


1 
2 


1 
1 
1 


5 
1 


28 


21 
2 
1 


4 
1 
6 
1 
1 
3 
3 


6 
I 
1 
2 

3 


2a 


79 

15 
13 


1 

2 

36 

1 
1 

2 
2 
S 
1 
2 
1 

11 
2 


60 


41 

4 
2 


15 
9 
1 
2 
4 
9 

8 
3 
2 
8 

10 
1 
7 
1 
2 
3 
8 
1 

13 


59 


Canaes. 


Yamhill  CouNTT~<:ontinaed. 
MiaoaUaneooB: 

Cause  undifferentiated 

No  cause  assigned 

Tempwamental: 

Bad  habits,  bad  conduct,  lazy 

Careless;  indifferent;  inattenttve 

Poor  application,  dreamer,  other  interests 

Bashful,  timid,  self-conscious 

Truancy 

FhTsical: 

Undeveloped 

Undernourished 

Tuberculosis 

Defective  vision  (eve  disorders) 

Defective  hearing  (ear  disorders) 

Defective  teeth 

Defective  speech 

Adenoids;  tonsib:  throat  troulde. 

(Mppled  (various  types) 

ni  health,  general 

Mental: 

Mental  dulling  and  mental  defect 

Affective  deviation 

Psychopathic  states 

Chorea,  all  forau 

An  other  neuromental  disorders 


Total 

Number  of  children  mentallly  and  physjteally  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education.— No  informa- 
tion by  county  school  superintendmt.  Percentage  of  overage  for 
crade  pupUs  who  showed  signs  of  mental  dulling  or  mental  defect. 

Heredity: 

Ghfld  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

for  grade 

Child  nas  relative  in  the  community  with  neuromental  disorder 

Oiild  entitled  to  relief  by  crippled  childrens' law 


Oregon,  all  Counties,  Qkaio)  Totals. 

[Per  cent  of  school  attendance  to  pupils  of  school  age,  whole  state,  94  per 
cent.    Approximate  percentage  of  failures  in  classes,  10  x)er  cent.] » 

Parental: 

Heredity  and  constitutional  inferiority 

Loss  of  one  or  both  parents  (including  divorce) 

Indifference  to  chil<r8  welfare 

Lack  of  home  training 

Child  not  kept  in  school 

Irregular  attendance 

Economic: 

Poor  home  and  living  conditions 

Parental  poverty 

No  opportunity,  child , 

ChUd  kept  home  to  work 

Moved  frequently 

Environmental: 

Entered  school  late  (various  reasons) 

Sickness  in  family 

Foreign  bom;  parents,  child,  home  language 

Lived  long  distance  from  school 

Poor,  dangerous,  or  mountain  roads 

No  school  availaole 

Lack  of  school  advantages 

Irregular  sessions 

Inadequate  instruction 

Lax  enforcement  of  truancy  laws 

MbceUaneous: 

Indian  blood 

(]ause  undifferentiated 

No  cause  assigned 

TeinperamentaL 

Bad  habits,  bad  conduct.  la«y 

(Careless,  indifferent,  inattentive 

Poor  application,  dreamer,  other  Interests 

Bashful,  timid,  self-conscious 

Truancy 

Physical: 

Undeveloped 

Undemoimshed 

Too  rapid  growth 


Boys. 


6 
6 

2 
1 
3 
3 
2 

4 
5 


3 
2 

1 


6 
6 
7 

40 
3 
3 
1 
3 


163 


43 

10 

R 


Girls. 


1*  As  reported  by  J.  A.  Churchill,  State  Superintendent  of  Public  Instruction. 
66038°— 22 6 


1 

4 


2 
3 
1 
3 
1 


2 

1 

1 

14 

32 


116 


41 

8 

4 


Total. 


7 
9 

2 
1 
3 
5 
2 

6 
8 
1 
6 
3 
1 
2 
6 
6 
21 

72 
3 
3 
1 

4 


279 


84 
18 
12 


134 

97 

231 

149 

82 

231 

56 

42 

96 

68 

21 

89 

111 

74 

185 

200 

165 

365 

74 

49 

128 

15 

6 

20 

73 

74 

147 

71 

32 

108 

280 

233 

513 

264 

262 

526 

17 

31 

48 

178 

171 

349 

43 

60 

108 

23 

20 

43 

41 

30 

71 

61 

61 

122 

26 

20 

46 

98 

54 

152 

20 

10 

30 

11 

12 

28 

97 

61 

158 

519 

334 

853 

112 

9 

121 

98 

23 

121 

108 

42 

150 

22 

16 

38 

63 

81 

94 

77 

84 

111 

56 

34 

90 

10 

8 

13 

60 


Causes. 

Boys.. 

Girls. 

Total. 

Oreoon,  all  Counties,  Oeand  Totals— Contlnoed. 

PhyslcBl— Continued. 

Tuberculosis 

10 
133 

74 

13 
89 
85 

29 

TIefARtlvA  vfxinn  (ey?  di«<m1^^). .  . 

222 

Defective  hearing  (ear  disorders) 

100 

Defective  teeth 

15 
55 

5 
26 

20 

Defective  speech 

81 

Adenoids,  tonsils,  throat  trouble 

142 

78 

460 

8 

83 

47 

470 

0 

225 

Crippled  (various  types) 

125 

Ill  health.  Keneral .  .  .  . 

930 

"Rad  fiflx  habits 

17 

Mental: 

Mental  dulling  and  mental  defwrt 

1,407 
98 
55 
10 

849 

31 

34 

6 

2,256 
124 

Affective  deviation 

Psychopathic  states 

89 

Chorea,  all  forms 

16 

23 
65 

12 
42 

35 

A  u  otner  neuromental  difl<Mrderf 

107 

Total 

5,799 

8,043 

9,742 

62  boys  and  40  girls  feeble-minded,  15  boys  and  8  girls  blind,  41 
boys  and  34  girls  deaf,  24  boys  and  13  girls  crippled,  8  boys  and  1 

able  to  acquire  an  education  and  were  so  reported  as  the  combined 

information  on  such  cases  in  accordance  with  law.   County  school 

superintendents,  teachers  and  all  school  officials  should  use  great 
diligence  in  maWng  a  full  and  accurate  report  of  the  mentally  and 
physically  handicapped  children  in  each  school  and  school  dis- 
trict in  order  that  proper  returns  may  be  transmitted  by  the 

instruction.    The  consolidated  reports  of  the  county  school  super- 
in  persons  of  school  age.    This  census  should  be  made  to  include 

all  persons  from  1  to  21  years  of  age  inclusive  (the  ages  of  develop- 
mental possibilities).    Percentage  of  the  0,742  diildren,  over  age 
for  grade,  on  whom  reports  were  received,  who  showed  signs  of 

mental  dulling  or  mental  defect,  23.15. 

County,  it  is  seen  that  the  remaining  5,347  out  of  a  total  of  0,742  retarded 

Child  has  brother,  sister,  or  other  relative  in  school  who  is  also  over  age 

975 

704 

1,679 

Child  hAS  rfilAlivA  In  mTnmiinity  with  nAnrrvmfinlAl  disnrder 

261 
323 

148 

197 

409 

520 

SUMMARY  OF  INSANE,  MENTAL  DEFECTIVES,  DELINQUENTS, 

AND  DEPENDENTS. 

Individiuils  who  are  or  recently  have  been  in  instittUioTU. 


Type. 


Stote 
institu- 
tions, 
State 
funds. 


Insane 

Mental  defective 

Delinquent 

Dependent  (exclusive  of  the  dependent  poor  on  poor  farms) 

Total  individuals 


3,859 
656 

1,249 
540 


6,304 


Private 
institu- 
tions 
receiving 
public 
funds. 


1,585 
1,985 


3,570 


Total 
indi- 
viduals. 


3^859 

656 

2,834 

2,525 


9,874 


1 A  small  number  of  insane  are  known  to  be  in  private  institutions,  but  as  details  are  lacking  they  an 
not  included.  It  should  be  made  mandatory  that  all  private  institutions  caring  for  the  Insane  should 
make  regular  monthly  reports  of  admissions,  deaths,  ana  discharges  as  well  as  an  annual  or  biennial  report 
to  the  central  State  board  of  control;  and,  further,  that  all  such  private  institutions  caring  for  the  insane 
should  operate  only  after  being  licensed  for  such  operation  an(f  care  of  the  insane  by  the  central  State 
board  of  control,  which  shoula  have  statutory  powers  to  make  all  necessary  and  desirable  "rules  and 
regulations"  governing  these  as  well  as  all  other  types  of  homes,  hospitals,  institutions,  clinics,  dispen- 
saries, or  other  agencies  having  to  do  with  problems  relating  to  public  wolfare. 

s  About  25  mental  defectives  are  known  to  be  in  private  institutions,  but  areindnded  in  this  table  under 
the  head  of  "  Dependents  in  private  institutions'^  as  they  are  Juveniles.  There  are  also  other  Juvenflei 
and  young  adults  in  various  private  institutions,  wholly  or  partially  dependent  upoto  public  funds,  wbp 
are  believed  to  be  mentally  defective.  It  would  be  a  wise  public  policy  if  all  institutions  caring  for  depend- 
ents made  special  provision  for  those  of  defective  mentality  and,  where  practicable,  transfer  them  to  the  , 
State  institution,  in  order  that  all  matters  relating  to  the  problem  of  their  care,  treatment,  and  training  be  1 
oantniUsed  and  the  cost  of  maintaining  such  mentally  defective  dependents  reduced. 
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Individuals  who  care,  or  recently  have  been,,  9(>eial  Uahilities  either  in  communitieM  or  in 

institutions  in  Oregon. 


Type. 


Instna 

Heatal  defectives  (indodlng  60  ncoro-mental  eases) 

DeUnqiients 

Dependent  (inclndliig  M  blind,  106  deaf,  126  crlppi^,  and  43  tuber- 
oolarceses) 

Total  individuals 


Number 
in  the 
ooqunum- 
ties,  in- 
cluding 
poor 
farms. 


135 

1,077 

27,307 

27,030 


55,549 


Number 
in  all  types 

of  public 
or  private 

institu- 
tions. 


3^859 

656 

2,884 

2,525 


9,874 


Total  in- 
dividuals. 


3,994 

1,788 

30,141 

29,555 


65^423 


There  are,  in  addition  tp  the  above,  a  few  hundred  more  individu- 
als who  were  complete  or  partial  dependents  on  public  funds  or 
private  philanthropy,  cared  for  in  general  hospitals  on  account  of 
some  form  of  physical  disease,  defect  or  disorder,  but  concerning  whom 
no  detailed  reports  were  available.  It  should  be  made  mandatory 
that  all  institutions,  including  general  hospitals,  caring  for  dependants 
of  any  type,  irrespective  of  whether  they  are  supported  by  public  or 
private  funds,  should  publish  an  annual  or  biennial  report  showing 
the  number  and  type  of  such  complete  or  partial  dependents  cared 
for,  and  submit  the  same  to  the  State  central  board  of  control  dealing 
with  all  matters  relating  to  public  welfare,  for  the  information  of  the 
citizens  of  the  State. 

Research  by  the  United  States  Public  Health  Service  and  other 
organizations  interested  in  public  welfare  shows  that  approximately 
six  persons  in  every  thousand  in  the  general  population  of  the  United 
States  suffer  from  some  form  of  mental  defect,  disease  or  disorder. 
Furthermore,  these  investigations  have  shown  that  0.3  per  cent  to 
1.3  per  cent  of  the  children  attending  school  in  the  various  locali- 
ties investigated  throughout  the  United  States  are  feeble-minded,  and 
that  there  are  still  others  in  whom  the  mental  defect  is  in  the 
voUtional  and  emotional  field  rather  than  in  the  intellectual.  These 
latter  are  potentially  more  antisocial  in  their  conduct  in  later  life 
than  the  purely  feeble-minded. 

The  Oregon  State  survey  has  recorded  the  facts  relating  to  mental 
and  physical  defect,  disease  or  disorder,  delinquency  and  dependency 
as  found  in  the  community  and  in  institutions.  The  community  and 
institutional  tables  present,  for  your  consideration,  the  record  of  a 
certain  number  of  persons  who,  by  reason  of  mental  or  physical  symp- 
toms, have  shown  odd,  subnormal,  deUnquent,  or  inefficient  conduct 
and  so  have  written  themselves  upon  the  public  records  of  Oregon 
as  actual  social  liabihties. 

The  Oregon  State  survey  also  made  a  review  through  the  coopera- 
tive teacher's  referendum  of  9,742  school  children  who  were  over  age 
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for  their  school  grade  and  therefore  retarded  in  their  school  progress. 
These  9,742  over  age  for  grade  pupils  represent  a  school  enrollment 
of  approximately  32,480  pupils.  The  total  number  of  children  in 
Oregon  of  school  age  is:  Boys,  124,897;  girls,  96,404;  total,  221,301. 
The  number  of  children  actually  attending  school  during  the  last 
official  year  was:  boys,  72,765;  girls,  74,647;  total,  147,412. 

The  cooperative  teacher's  referendum  conducted  by  the  Oregon 
State  survey  is  therefore  the  composite  opinion  of  dozens  of  quali* 
fied  school-teachers  having  under  their  charge  32,480  pupils,  or  22 
per  cent  of  all  the  school  children  in  the  State  of  Oregon. 

The  reason  for  making  this  analysis  of  why  school  children  become 
over  age  for  their  school  grades  in  connection  with  the  other  work  of 
the  Oregon  State  survey  is  because  in  the  school  population  you  have, 
all  in  one  group,  practically  the  whole  population  of  adults  for  the 
next  generation.  In  school  life  and  school  progress  are  first  to  be  de- 
tected symptoms  of  inadequate,  inefficient,  unsuccessful  conduct 
which,  if  not  recognized  and  adequately  corrected  during  adolescence, 
inevitably  tend  to  develop  into  more  or  less  fixed  habits  of  thought 
and  behavior  which  will  render  the  individual  incapable  of  attaining 
the  fullest  possible  measure  of  success  as  an  individual  and  as  a  con- 
structive citizen. 

The  retarded  pupil  in  school  is  over  age  for  his  grade  because  of 
some  specific  cause  which  acts  as  a  handicap  to  expected  progress.  It 
is  the  duty  of  the  State,  county,  city,  village,  and  rural  school  authori- 
ties, including  all  teachers,  to  ascertain  this  cause  for  pupil  retarda- 
tion in  each  and  every  instance.  School  officials,  parents,  teachers, 
and  the  public  generally  must  unite  to  study  and  eradicate  all  ob- 
stacles to  pupil  efficiency  in  attaining  grades.  This  is  constructive 
help  of  the  highest  practical  value.  In  definitely  safe-guarding  the 
health,  happiness,  and  success  of  your  children,  you  are  insuring  the 
erection  and  preservation  of  high  ideals  of  citizenship;  upon  all  of 
which  rests  the  ultimate  welfare  of  the  state. 

It  is  well  to  pause  therefore  and  carefully  consider  the  idtimate 
basic  meaning  behind  each  one  of  the  causes  assigned  by  the  teachers 
as  a  cause  of  pupil  retardation.    Mental  dulling,  mental  defect,  mental 
disease,  and  mental  disorder  are  the  basic  causes  for  social  inadequacy, 
economic  failure,  delinquency,  and  dependency  in  the  majority  of 
cases.     The  teachers'  referendum  shows  they  believe  that  23.15  per 
cent  of  all  the  children  who  become  retarded  in  school  do  so  by  reason 
of  mental  dulling  or  mental  defect.     This  does  not  mean  that  they  | 
are  all  incapable  of  getting  along  in  community  life.     It  does  mean 
that  nearly  one-fourth  of  all  children  over  age  for  their  school  grades 
have  given  evidence  of  a  very  definite  form  of  handicap  which  should 
in  every  instance  be  accurately  diagnosed  and  such  steps  taken, 
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through  special  scholastic  or  vocational  training,  as  will  enable  that 
particular  child  to  reach  the  uttermost  heights  of  his  developmental 
capacity. 

The  low-grade  mental  defective  will  be  found  to  do  best  and  develop 
further  in  adequately  equipped  State  institutions  where*  great  stress 
is  laid  on  specially  adapted  forms  of  manual  training  in  connection 
with  other  forms  of  modem  care  and  treatment.  These  low-grade 
mental  defective  types  will  require  permanent  segregation.  This  will 
be  carried  out  best  and  with  most  economy  to  the  taxpayers,  by 
means  of  farm  colonies  with  inexpensive  types  of  buildings.  In 
Oregon  there  is  a  great  field  open  to  reforestation  activities  by  these 
mentally  defective  wards  of  the  State. 

Higher  grade  mental  defectives  capable  of  greater  mental  advance- 
ment than  the  first  type  and  hence  not  suited  to  the  ordinary  State 
institution  for  mental  defectives  should  be  provided  with  a  special 
State  boarding  school  where  all  phases  of  this  special  institution's 
eflForts  in  care,  treatment,  and  training  should  be  directed  toward 
fitting  these  handicapped  children  to  go  out  eventually  into  com- 
munity life,  but  only  under  a  system  of  permanent  State  super- 
vision. 

The  next  higher  group  of  mental  defectives  found  in  your  public 
schools  should  be  educated  through  the  medium  of  special  classes 
in  the  public  school  system.  They  also  will  need  constant  parental 
and  later  county  and  State  supervision  in  the  various  communities 
where  they  will  reside,  both  as  juveniles,  adolescents,  and  adults. 
Then  after  this  is  done,  let  us  remark  in  passing,  the  children  in  school 
who  are  not  handicapped  by  any  form  of  mental  defect  will  be  able 
to  advance  much  faster,  being  no  longer  limited  in  progress  to  the 
rate  of  the  handicapped  who  imder  the  present-day  sjrstem  are  now 
in  the  same  room  or  class  with  them.  Hand  in  hand  with  all  of  this 
plan  goes  the  elimination  of  all  other  forms  of  handicap,  i.  e.,  physical, 
environmental,  economic,  and  parental,  so  far  as  it  is  in  the  power 
of  an  enlightened  community  awake  to  the  possibilities  for  assisting 
their  children  to  success  to  achieve  this  result.  Let  there  be  accurate 
detection  of  all  causes  of  retardation,  discrimination  as  to  basic 
types,  diagnosis  of  mental  or  physical  defect,  disease,  or  disorder 
and  elimination  of  imnecessary  environmental  and  economic  obsta- 
cles. 

Every  child  has  a  right  to  ask  the  State  to  see  that  he  or  she  is 
given  Hie  chance  to  develop,  to  be  educated,  and  to  be  trained  up 
to  the  very  limit  of  his  mental  or  physical  capacity.  If  the  parents 
or  the  community  are  indifferent,  it  is  the  high  privilege  of  the  State 
to  see  that  the  welfare  of  the  children  is  not  neglected.  In  this 
connection  there  were  found  323  boys  and  197  girls,  a  total  of  520 
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children  among  the  9,742  retarded  pupils  who  appeared  to  need 
medical  or  surgical  attention  to  overcome  some  particular  handicap 
to  successful  school  work  and  were  therefore  entitled  to  relief  under 
the  crippled  childrens'  law  of  Oregon. 

COMPARATiyE   FIGUlEtES. 

The  world  prior  to  the  war  was  beginning  to  realize  the  fact  that 
mental  defect,  mental  disease,  and  mental  disorder  played  a  very- 
definite  and  specific  r6le  in  producing  subnormal  and  inefficient 
conduct.  The  clinching  of  this  knowledge  took  place  upon  the 
anvil  of  war's  necessity  where  those  unfit  for  military  service  were 
rejected.  Those  rejected  on  account  of  mental  defect  were  unable 
to  carry  out  orders;  they  were  inefficient  in  their  conduct;  they  were 
useless  for  the  defense  of  the  Nation;  they  were  permanent  social 
liabilities.  They  were  turned  back  into  civil  life  and  now  and  for 
all  time  will  be  a  community  burden,  a  source  of  weakness  and  a 
cause  of  increase  in  taxation  due  to  the  necessity  of  maintaining 
hospitals,  institutions,  courts,  jails,  or  poor  farms  to  eventually 
receive  them  as  time  goes  on,  for  they  will  inevitably  demonstrate 
their  inefficiency  as  constructive  social  units. 

The  Oregon  State  survey  has  been  conducted  with  the  view  to 
demonstrating  the  particular  needs  of  this  State,  taking  into  con- 
sideration the  factors  of  geographical  situation,  terrain,  climate, 
industry,  and  ethnological  problems.  The  survey  is  a  presentation 
of  the  facts  of  community  life  in  Oregon  collected  and  recorded  by 
its  own  citizens  and  offered  to  the  citizens  and  the  representatives 
of  the  citizens  in  the  legislature  of  the  State  as  a  means  of  assisting 
the  people  and  the  legislators  to  correct  any  defects  found  in  the 
conmiunity  structure.  Oregon  is  to  be  congratulated  in  many 
respects,  but  in  one  particular  it  shines  so  resplendent  that  no  survey 
of  community  and  citizen  life  in  the  State  would  be  complete  without 
mention  of  it.  The  facts  are  these.  In  the  records  of  the  operation 
of  the  selective-service  act  (Defects  found  in  Drafted  Men,  prepared 
imder  the  direction  of  Surg.  Gen.  M.  W.  Ireland,  Medical  Corps, 
United  States  Army,  by  Maj.  A.  G.  Love,  Medical  Corps,  United 
States  Army,  and  Maj.  Charles  B.  Davenport,  Medical  Corps,  United 
States  Army,  and  also  the  official  reports  of  the  Provost  Marshal 
General,  United  States  Army),  all  forms  of  mental  and  physical 
defect,  disease,  and  disorder  are  recorded  which  caused  the  rejec- 
tion of  the  men  selected  for  service.  State  after  State  is  shown 
with  both  the  actual  number  and  the  ratios  of  men  examined  for 
each  State  and  for  the  whole  United  States.  The  following  excerpts 
from  the  official  records  give  the  facts  relating  to  neuro-mental  dis- 
orders in  the  State  of  Oregon: 
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Type  of  nearomental  disorder. 


Spileiwy 

Gnorea 

NeuroBis — - 

if^¥i^  deflciency 

Totel  constitational  psychopathic  states,  mented  defldency,  dementia 
pneoox,  peychastheola.  psychonearoses  manio-depressive  psychoses  and 
other  i^sychoses  (Insanity) 


United 

States 

(ratio  per 

1,000). 


5.15 
.22 
.12 

12.06 


15.08 


Percentage  for  cause  of  rejection  by  local  boards  and  camp  sur- 
geons and  for  discharges  from  the  Army  of  recently  inducted  men: 
Mental  deficiency,  Or^on,  2.7;  for  the  whole  United  States,  5.2 
per  cent. 

Stepping  out  of  the  column  of  figures  comes  the  long  swinging 
column  of  fours  ''in  olive  drab" — the  army  of  the  men  of  Oregon. 
With  their  splendid  record  of  unusual  mental  fitness  backing  up  their 
endeavors,  they  gave  the  world  a  demonstration  of  what  the  efficient, 
constructive  citizen  means  in  terms  of  patriotism,  for  Oregon  topped 
all  the  States  in  the  Union  in  its  ratio  of  enlistment  credits  to  its 
gross  draft  quota,  this  ratio  being  90.11,  while  that  for  the  whole 
United  States  was  40.42.  Oregon  was  just  a  little  better  than  twice 
as  ready  to  fight  for  Old  Glory  as  the  average. 

With  such  a  background,  with  such  initial  endowment,  with  such 
fighting  spirit,  Oregon  now  stands  in  a  position  to  step  50  years  ahead 
of  the  rest  of  the  world  in  the  matter  of  the  systematization  and 
administration  of  all  her  problems  in  the  whole  field  of  public  welfare 
by  taking  advantage  of  the  experience  of  several  States  which  have 
adopted  new  plans  and  passed  enactments  relating  to  improvements 
in  administrative  policy  in  all  matters  relating  to  pubhc  welfare. 

Oregon  is  now  able  to  step  out  of  the  outworn  methods  of  the  past 
by  adopting  a  modem  system  of  institutional  and  community  care, 
clinical  treatment,  and  administrative  procedure  which  will  be  a 
model  in  pubUc  welfare  work  for  the  whole  world. 

The  Oregon  State  survey,  knowing  the  great  possibilities  open  to 
this  State  in  the  field  of  pubUc  welfare,  presents  for  the  consideration 
of  its  citizens  a  tentative  plan  for  enlai^ing  the  scope  of  the  central 
State  board  which  now  has  control  of  the  affairs  of  Oregon  relating  to 
public  welfare.  This  plan  should  be  worked  out  by  utilizing  all  those 
measures  of  proven  worth  which  are  to  be  found  in  the  various  plans  of 
the  several  States  which  have  made  the  most  advance  in  matters 
relating  to  the  detection,  care,  treatment,  and  training  of  the  handi- 
capped. 

Avoidance  of  useless  repetition  of  effort,  the  concentration  of 
official  energy  on  specific  problems,  better  types  of  care,  treatment 
and  training  for  the  handicapped,  and  a  per  capita  cost  conmiensurate 
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with  real  results,  are  the  foundation  stones  of  all  these  eflforts  to 
modernize  our  system  of  State  care  and  to  attain  an  advanced  place 
in  public  welfare.  A  few  details  of  the  proposed  plan  for  systematiz- 
ing the  work  of  the  State  will  be  found  under  ''Suggestions  for  desir- 
able legislation"  of  the  Oregon  State  survey. 

The  need  of  such  a  step  forward  is  seen  if  the  State  is  to  be  able  to 
formulate  its  future  program  for  public  welfare  with  that  intelligence 
which  is  based  on  an  intimate  knowledge  of  the  facts,  this  in  turn 
making  for  the  economical  administration  of  the  public  funds.  The 
ratio  and  percentage  of  mental  defect,  disease,  and  disorders  in 
Oregon  at  the  present  time,  based  on  the  1920  census,  general  popu- 
lation 783,285,  are  as  follows: 

Insane,  in  community  and  in  State  hospitals  for  the  insane,  3,984. 
This  is  a  ratio  of  5  per  thousand  of  the  general  population,  or  one-half 
of  1  per  cent. 

Mental  defect  (three  groups) :  (a)  In  communities  and  special  insti- 
tutions; (b)  mental  defect  as  foimd  in  delinquents;  (c)  mental  defect 
as  found  in  dependents. 

(a)  Mental  defect  in  communiti^  and  special  institutions,  1,733. 

(b)  Mental  defect  as  found  in  delinquents:  There  were  30,141 
delinquents  in  the  communities  and  penal  institutions  of  the  State 
at  the  time  of  the  State  survey.  Excluding  20,000  (approximately 
two-thirds)  as  traffic  ordinance  violators  and  petty  offenders,  there  is 
a  remainder  of  10,141.  A  conservative  estimate  based  on  intensive 
studies  shows  that  not  less  than  10  per  cent  of  aU  apprehended 
delinquents  show  definite  mental  defect,  mental  disease,  or  mental 
disorder.    Ten  per  cent  of  10,141  is  1,014. 

(c)  Mental  defect  as  foimdin  dependents:  There  were  29,555  com- 
plete or  partial  dependents  in  the  communities  and  various  institu- 
tions of  the  State  at  the  time  of  the  State  survey.  Excluding  20,000 
(approximately  two-thirds)  as  being  dependents  due  to  temporary  or 
remedial  physical,  economic,  or  industrial  causes,  there  is  a  remainder 
of  9,555.  A  conservative  estimate  based  on  intensive  studies  shows 
that  not  less  than  10  per  cent  of  all  actual  dependents  (the  inefficient 
"poor")  show  definite  mental  defect,  mental  disease,  or  mental  dis- 
order.    Ten  per  cent  of  9,555  is  955. 

Total  cases  of  easily  ascertainable  mental  defect  in  the  State,  3,702. 
This  is  a  ratio  of  4.7  per  thousand  of  the  general  population,  or  forty- 
seven  one-hundredths  of  1  per  cent.  The  combined  total  of  all  the 
known  insane  and  all  the  known  mental  defectives,  with  the  approxi- 
mate number  of  mental  defectives  among  all  delinquents  and  all 
dependents,  is  7,686.  This  is  a  ratio  of  9.8  per  thousand  of  the 
general  population,  or  ninety-eight  one-hundredths  of  1  per  cent. 

There  was  found  by  the  survey  a  total  of  65,423  individuals  who 
were  either  potential  or  actual  social  liabilities.     If  we  exclude  one* 
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half  of  the  delinquents  as  ununportant  petty  offenders,  and,  further, 
exclude  one-half  of  the  dependents  as  being  probably  remedial  cases, 
we  have  a  total  of  45,574  persons.  These  45,574  individuals  are  the 
ones  who  caused  practically  all  of  your  tax  expenditures  in  main- 
taining police,  constables,  sheriffs,  courts  of  criminal  jurisdiction, 
jurors,  witnesses,  jails,  reform  schools,  penitentiaries,  and  all  State, 
county,  and  city  institutions,  homes,  hospitals,  free  dispensaries, 
clinics,  and  other  agencies  engaged  in  caring  for,  treating,  or  other- 
wise assisting  the  mentally  and  physically  handicapped,  the  delin- 
quent, and  dependent.  These  45,574  individuals  represent  5.8  per 
cent  of  the  general  population.  Excluding  the  known  cases  of 
insanity  and  the  known  cases  of  gross  mental  defect  now  in  the  com- 
mimities  and  in  special  hospitals  or  institutions,  and  excluding  further 
one-half  of  the  delinquents  as  petty  offenders  and  one-half  of  all  the 
dependents  as  being  probably  remedial  cases,  we  find  there  is  a  total 
of  29,847  individuals  in  the  State  who  as  actual  delinquents  and  de- 
pendents have  shown  themselves,  by  their  subnormal,  inefficient, 
nonconstructive  conduct  to  be  actual  social  liabilities — a  constant 
drain  upon  the  public  purse;  a  constant  menace  to  the  orderly  and 
successful  progress  of  the  State.  These  29,847  delinquent  and  de- 
pendent individuals  represent  3.8  per  cent  of  the  total  population. 

Eixclusive,  therefore,  of  all  remedial  cases  of  social  inadequacy, 
we  find  that  the  great  bulk  of  all  public  expenditures  for  the  relief, 
care,  treatment,  and  training  of  the  misfits  of  the  State  is  caused  by 
approximately  4  per  cent  of  its  inhabitants. 

THE   REMEDY. 

As  fast  as  any  of  these  inadequate  social  types  appear  upon  your 
pubhc  records,  whether  in  court,  hospital,  institution,  prison,  or  poor 
farm,  let  an  accurate  mental,  physical,  and  economic  diagnosis  be 
made  and  the  case  legally  disposed  of  upon  the  basis  of  what  the 
actual  fundamental  causes  of  the  delinquency  or  dependency  may  be. 

Segregate  the  imfit.  Treat  the  sick.  Rehabilitate  the  handi- 
capped. Educate  and  train  the  neglected  and  ignorant.  Protect 
the  96  per  cent  of  normal  citizens  from  the  inadequacy  of  the  sub- 
normal 4  per  cent  by  adequate  statutes  which  are  enforced.  System- 
atize and  broaden  the  State's  administration  of  all  problems  relating 
to  public  welfare.  Let  the  home,  the  school,  the  store,  the  shop,  the 
farm,  the  town,  the  city,  the  State  unite  in  a  great  campaign  of 
eliminating  the  cause  of  sorrow,  sickness,  inadequacy,  delinquency, 
and  dependency. 
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SUGGESTIONS  FOR  DESIRABLE  LEGISLATION. 

The  following  suggestions  for  desirable  legislation  are  based  on 
information  received  from  citizens  of  Oregon  and  upon  researches 
made  by  the  survey  into  legislative  needs  and  former  enactments  ii> 
this  and  other  States. 

EDUCATION  AND   SCHOOLS. 

As  the  result  of  the  teachers'  referendum  as  to  why  pupils  become 
retarded  in  school  work  and  over-age  for  their  school  grades  it  is 
suggested: 

1.  In  order  that  the  State  superintendent  of  public  instruction 
may  be  able  to  inform  the  people  of  the  State  as  to  exactly  how 
many  over-age  for  grade  retarded  pupils  there  are  in  all  the  schools 
of  the  State  at  the  close  of  each  official  year,  it  is  suggested  that  all 
teachers'  reports  to  local  principals  or  to  the  county  school  superin- 
tendent, if  sent  to  him  directly,  as  is  the  case  in  rural  schools,  and 
all  the  principals'  reports  to  the  local  city  school  superintendent,  or 
if  none,  to  the  county  school  superintendent,  and  all  city  school 
superintendents'  reports  to  the  county  superintendent  of  schools 
should  show  the  nimiber  of  children  and  the  age  of  such  children  in 
each  school  grade  for  each  class,  room,  or  school  so  reporting;  and, 
further,  that  such  reports  should  be  so  arranged  as  to  show  the 
number  of  children,  with  their  ages,  who  are  over  age  for  their  grades 
according  to  the  annexed  schedule,  which  should  be  known  as  the 
schedule  for  '^  at-age-grade  recording"  and  indicates  the  rate  for 
satisfactory,  expected  progress  in  school. 

All  children  who  are  older  than  the  schedule  indicates  they  should 
be  for  the  grade  in  which  they  now  are,  should  be  recorded  on  the 
teacher's  report  as  over-age-grade  children  with  the  cause  thereof 
stated  in  each  instance  for  each  such  child.  This  report  should  be 
forwarded  in  the  usual  manner  and  through  the  usual  channels  for 
consoUdation  in  the  annual  report  of  the  county  school  superintendent 
and  forwarded  by  him  to  the  State  superintendent  of  public  instruc- 
tion. The  State  will  thereby  be  enabled  to  keep  a  constant  record 
of  retarded,  over-age  for  grade  school  children,  the  incidence  of  such 
retardation,  with  the  cause  thereof,  and  can  thereupon  take  such 
steps  as  may  be  necessary  to  correct  the  causes  for  such  retardation 
and  relieve  the  handicapped  child. 

The  following  chart  should  be  known  as  the  satisfactory  '*  at-age- 
grade  chart."  It  expresses  normal,  expected  progress  in  school 
grades.  It  is  the  expected  age-for-grade  schedule.  A  pupil,  to  be  at 
expected  age  grade  should  be  in — 

Grade  1  when  6  to  7  years  old. 
Grade  2  when  7  to  8  years  old. 
Grade  3  when  8  to  9  years  old. 
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Grade  4  when  9  to  10  years  old. 
Grade  5  when  10  to  11  years  old. 
Grade  6  when  11  to  12  years  old. 
Grade  7  when  12  to  13  years  old. 
Grade  8  when  13  to  14  years  old. 

2.  It  is  suggested  that  all  school  teachers  of  public,  private,  or 
parochial  schools,  all  school  principals,  all  city  school  superintend- 
ents, all  county  school  superintendents,  and  all  district  school  clerks 
should  collect  all  information  relating  to  children  between  the  ages 
of  1  year  and  21  years  who  by  reason  of  being  totally  or  partially 
blind  or  deaf,  or  by  reason  of  having  disorders  of  speech,  or  who  are 
epileptic^  or  who  are  crippled,  or  who  are  mentally  defective  to  such 
an  extent  as  to  be  unable  to  acquire  an  education  in  the  local  schools 
and  who  therefore  require  special  instruction.  They  should  report 
such  facts  annually,  together  with  the  name  of  the  child,  the  sex, 
age,  type  of  mental  or  physical  handicap,  and  legal  residence  to  the 
county  school  superintendent.  Further,  every  such  child  known  to 
be  suffering  from  any  form  of  mental  or  physical  defect,  disease,  or 
disorder,  whose  parents,  after  notification  by  the  local  school  authori- 
ties, make  no  effort  to  alleviate  such  mental  or  physical  handicap, 
should  be  reported  in  the  annual  report  of  the  school  in  the  district 
of  which  said  deUnquent  parents  reside,  to  the  county  superintendent 
as  being  a  child  entitled  to  reUef  under  the  ''crippled  children's  law" 
of  Oregon,  and  the  county  school  superintendent  should  thereupon 
report  such  facts  relative  to  such  crippled  and  handicapped  child  to 
the  county  judge,  who  should  take  such  steps  as  he  deems  necessary 
to  insure  to  the  handicapped  child  adequate  rehef ,  care,  treatment, 
and  training. 

3.  Recognizing  the  eminent  right  of  every  child  of  this  State  to 
receive  the  benefits  of  education,  statutory  provision  should  be  made 
to  insure  such  benefits  to  every  child,  regardless  of  local  conditions 
by- 

(a)  Strict  enforcement  of  existing  truancy  laws  in  every  section 
of  the  State;  guaranteed  by  a  system  of  school  inspection  by  the 
State  department  of  education. 

(ft)  Abolishing  the  distance  limits  of  residence  beyond  which  a 
child  may  not  be  made  to  attend  school.  Such  limits  make  it  im- 
possible to  enforce  the  truancy  laws  in  certain  localities. 

(c)  Enforcing  the  provision  in  the  school  laws  in  all  locahties  for  the 
transportation  of  pupils  who  live  at  a  great  distance  from  school. 

(d)  Creating  union  school  districts  as  rapidly  as  possible;  such  dis- 
tricts to  be  consolidated  with  the  view  to  having  the  school  in  the 
center  of  the  district  or  in  such  place  as  may  be  most  easily  reached 
by  the  children  and  most  practicable  for  the  transportation  of  the 
children,  particularly  in  inclement  weather. 
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(e)  Assisting  children  handicapped  by  blindness,  deafness,  speech 
or  other  mental  or  physical  defect  or  disorder  to  become  happy, 
eflScient  and  self-supporting  citizens.  To  this  end  it  is  suggested  that 
no  blind  or  deaf  child,  or  child  with  speech  disorder,  or  an  epileptic, 
or  a  child  who  is  crippled,  or  a  child  otherwise  mentally  or  physically 
handicapped,  should  be  allowed  to  grow  up  in  this  State  without  an 
adequate  education,  scholastic  and  vocational,  suited  to  his  or  her 
mental  and  physical  developmental  capacity;  and  that  such  child, 
when  not  otherwise  relieved  or  cared  for,  should  receive  the  benefits 
of  such  special  education  at  the  special  schools  maintained  by  the 
State  for  the  education,  care,  treatment  and  training  of  the  blind, 
deaf,  crippled,  or  otherwise  mentally  or  physically  handicapped;  and, 
further,  it  is  suggested  that  any  such  child  who  is  only  partially  blind, 
deaf,  suflFering  from  speech  disorder,  or  otherwise  crippled  or  mentally 
or  physically  handicapped  so  as  to  be  unable  to  advance  properly 
in  the  local  pubUc,  private,  or  parochial  schools,  should  be  considered 
as  entitled  to  relief  under  this  act;  and,  further,  that  the  enforcement 
of  this  act  should  devolve  upon  the  local  school  authorities  of  the 
school  district  of  which  the  handicapped  child  is  a  resident  or  in  which 
he  may  be,  in  each  case;  but  the  State  board  of  health,  the  State  board 
of  control,  the  State  superintendent  of  public  instruction,  or  the  child 
welfare  commission  may,  upon  its  own  motion,  apply  for  such  relief 
for  any  such  child. 

(f)  Believing  the  early  detection  of  mental  or  physical  defect, 
disease,  or  disorder  is  one  of  the  fundamental  necessities  in  eradicating 
many  causes  of  pupil  retardation  in  school,  failure  in  later  life,  in- 
efficiency in  industry,  and  inadequate  conduct  in  community  life  gen- 
erally, it  is  suggested  that  statutory  enactments  be  made  which  will 
encourage  and  develop  a  thorough  system  of  regular  medical  in- 
spection of  all  schools  and  all  school  children  by  competent  and  duly 
licensed  medical  practitioners;  and  further  that  all  counties,  in  order 
to  improve  the  hygiene  of  school  life  and  the  health  of  the  indivadual 
school  children,  should  employ  one  or  more  county  health  nurses  and 
one  or  more  county  school  nurses  who  should  work  under  the  direction 
of  and  in  conjunction  with  the  medical  inspectors  of  the  city,  village, 
and  rural  schools,  the  city,  county,  and  State  health  officers,  and  all 
the  local  county  health  associations,  including  the  local  chapter  or 
branch  of  the  American  Red  Cross. 

(g)  Believing  that  the  presence  of  mentally  defective  pupils  in  the 
regular  classes  in  the  public  schools  is  detrimental  to  the  proper  train- 
ing of  such  mental  defective  children,  and,  further,  that  their  presence 
is  a  great  hindrence  to  the  proper  instruction  and  possibilities  of  ad- 
vancement of  the  normal  pupils  in  the  same  class  where  such  mental 
defectives  may  be,  it  is  suggested  that  in  all  schools  where  a  retarded 
pupil  is  three  or  more  years  over-age  for  his  grade,  according  to  the 
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schedule  for  expected  school  progress  annexed  to  these  suggestions, 
that  such  child,  three  or  more  years  over  age  for  grade,  should  he  ex- 
amined hy  a  physician  who  is  a  trained  psychiatrist,  or  a  psychologist, 
or  hy  both  if  deemed  desirable,  upon  the  petition  of  the  teacher  or  the 
principal  of  the  school  of  which  such  child  is  an  enrolled  pupil,  or  upon 
the  petition  of  the  city  or  coimty  superintendent  of  schools  of  the  city 
or  coimty  of  which  the  child  is  a  legal  resident  or  wherein  he  may  be; 
and  if  such  child  is  found  to  show  actual  mental  defect,  he  or  she 
should  be  transferred  to  a  special  class  for  the  education  and  training 
of  such  mentally  defective  children.  Further,  that  as  this  measure  is 
designed  to  aiford  the  handicapped  child  the  best  chance  for  over- 
coming his  or  her  handicap,  the  school-teacher  and  school  officials 
havmg  charge  of  the  education  of  such  handicapped  child  should  take 
every  means  to  see  that  such  handicapped  child  is  given  adequate 
relief  by  proper  and  suitable  scholastic  and  vocational  training  in  a 
school,  institution,  or  special  State  school  adapted  to  his  or  her  specific 
needs.  That  such  relief  may  be  afforded  such  handicapped  children 
it  is  suggested  that  every  city  or  village  and  rural  school  having  five 
or  more  such  handicapped  children  three  or  more  years  retarded  and 
over-age  for  their  school  grades,  and  who  after  the  special  mental  ex- 
amination hereinbefore  mentioned  are  found  to  show  definite  symp- 
toms of  mental  defect,  mental  disease,  or  mental  disorder  should 
establish  special  classes  for  the  scholastic  education  and  vocational 
training  of  such  mentally  defective  children  whereby  such  handi- 
capped children  may  be  receive  instruction  to  the  limit  of  their  de- 
velopmental capacity. 

Further,  it  is  suggested  when  any  child  attending  any  school  in 
this  State  shall  show  evidence  of  mental  defect,  by  reason  of  failure 
to  advance  in  classes,  or  by  odd  or  unusual  conduct  detrimental  to 
the  health  or  morals  of  the  other  children  in  the  school,  or  who,  after 
a  mental  and  physical  examination  by  the  school  physician,  or  a 
special  examination  by  a  competent  psychiatrist  or  psychologist, 
shall  be  found  to  show  mental  defect,  mental  disease  or  mental  dis- 
order, the  teacher  or  principal  in  charge  of  such  child  should  report 
the  facts  to  the  county  or  city  school  superintendent  according  to 
whether  the  school  is  in  a  rural  or  city  school  district.  The  city 
superintendent  should  in  all  cases  report  such  facts  to  the  county 
school  superintendent  and  they,  together,  or  the  county  school 
superintendent  alone,  should,  if  the  condition  of  the  child  renders 
him  or  her  unfitted  to  continue  as  a  pupil  in  the  local  school,  arrange 
for  his  or  her  care,  treatment,  scholastic  education,  and  vocational 
training  at  the  State  institution  for  mental  defectives,  and  should 
make  the  usual  petition  to  the  judge  of  the  coimty  court  for  the  com- 
mitment of  such  mentally  defective  child  to  such  State  institution, 
upon  the  usual  legal  forms  made  and  provided.     The  purpose  of  this 
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suggestion  is  to  provide  a  better  opportunity  for  such  mentally 
handicapped  children  in  a  specialized  State  school  than  can  be  found 
for  such  children  in  the  local  public  schools,  which  lack  the  special 
facilities  necessary  for  such  care,  treatment,  and  training. 

Qi)  The  estabhshment  of  local  school  and  community  health 
clinics,  which  teach  the  elementary  rules  of  health  to  both  children 
and  to  adults,  and  provide  a  means  for  early  diagnosis  of  mental  and 
physical  defect,  disease,  and  disorder,  is  for  the  best  interests  of  the 
public  welfare.  They  are  hereby  indorsed  and  their  further  estab- 
lishment encouraged.  The  consolidation,  cooperation,  and  coordi- 
nation of  all  county,  city,  and  comjnunity  health  work  with  such 
health  climes  is  earnestly  advocated. 

(i)  It  is  suggested  that  the  type,  character,  and  curriculiun  of  all 
scholastic  training,  all  special  industrial  training  and  all  vocational 
training  used  for  the  mentally  or  physically  handicapped,  either 
children  or  adults  in  any  State,  county,  or  municipal  hospital,  insti- 
tution, school,  clinic,  dispensary,  or  other  agency,  the  inmates  of  which 
are  dependent,  either  wholly  or  in  part,  upon  public  funds,  or  in  any 
private  hospital,  institution,  or  school  receiving  public  fimds,  or  in 
any  private  hospital,  institution,  or  school  which  does  not  re- 
ceive public  funds,  but  which  cares  for  inmates  who  show  some 
form  of  mental  defect,  disease,  or  disorder,  or  who  are  delinquent, 
whether  under  sentence  or  commitment,  or  not,  or  who  are  wholly 
or  partially  dependent  upon  the  funds  of  relatives  or  others  for  their 
support,  should  conform  in  all  respects  to  all  min,iTnum  requirements 
as  to  course  of  study,  hours  of  school  work,  and  all  other  matters 
related  to  the  education  and  training  of  children  or  adults,  laid  down 
and  determined  by  the  State  department  of  public  instruction;  and 
further,  that  the  officers  or  inspectors  of  the  State  department  of 
public  instruction  should,  at  all  times,  have  the  statutory  right  to 
visit  and  inspect  all  such  hospitals,  institutions,  schools,  or  other 
agencies  caring  for,  training,  or  teaching  such  mental  or  physical 
defectives,  delinquents  and  dependents.  Failure  to  comply  with 
the  provisions  of  this  act  should  entail  the  supension  of  all  payment 
of  public  funds  and  the  withdrawal  of  the  license  to  care  for  inmates 
of  any  type,  whether  supported  by  public  or  private  fimds. 

(/)  Knowing  that  a  foreign  language  when  spoken  exclusively  in 
the  home  of  a  school  pupil  is  one  of  the  major  causes  for  that  pupils' 
becoming  overage  for  his  school  grade  and  retarded  in  school  work, 
it  is  suggested  that  the  Americanization  of  all  such  foreign  language 
speaking  parents  be  made  a  part  of  the  educational  program  of  the 
State  department  of  public  instruction,  the  University  of  Oregon, 
the  Oregon  Agricultural  College,  all  other  institutions  for  higher 
education,  normal  schools,  and  all  city,  village,  and  rural  schools  in 
the  State  of  Oregon. 
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SUGGESTIONS  CONCERNING  DEUNQUENTS. 

Realizing  that  delinquency,  including  juvenile  delinquency,  is 
often  the  result  of  mental  defect,  mental  disease,  or  mental  disorder, 
it  is  suggested  that  all  municipal,  district,  justices'  county,  and  cir- 
cuit courts,  and  all  other  courts  having  jurisdiction  over  juvenile 
offenders  should  have  a  competent  and  duly  licensed  physician,  to^ 
gather  with  a  competent  psychiatrist,  or  psychologist,  make  jointly 
a  complete  mental  and  physical  examination  of  all  such  juvenile 
delinquents  and  report  the  result  of  such  examination  to  the  court 
having  jurisdiction  over  such  delinquents,  which  should  consider 
the  findings  of  such  examination  before  its  sentence  is  pronounced  on 
such  delinquents;  and  if  such  delinquent  is  found  to  be  suffering 
from  any  form  of  mental  defect,  mental  disease,  or  mental  disorder, 
the  court  should,  upon  the  evidence  before  and  the  results  of  the 
aforesaid  joint  mental  examination,  commit  such  mentally  defective 
delinquent  to  such  State  institution  as  may  be  most  appropriately 
equipped  to  care  for  such  defective  delinquent,  with  the  idea  in  view 
of  affording  such  defective  delinquent  such  adequate  care,  treatment, 
and  training  as  will  best  assist  in  his  or  her  mental  and  physical 
betterment  and  social  rehabilitation. 

Recognizing  that  the  juvenile  delinquent  is,  in  the  majority  of 
instances,  a  neglected  or  dependent  child,  it  is  suggested  that  every 
county  should  provide  at  least  one  place  of  detention  for  such  juve- 
nile delinquents,  entirely  separate  and  distinct  as  to  building  and 
personnel  from  all  buildings  and  personnel  used  for  the  detention  of 
adult  delinquents;  and,  further,  that  all  such  juvenile  delinquents 
should  be  kept  in  such  special  place  of  detention,  inunediately  after 
apprehension,  or  while  awaiting  trial,  or  during  adjournment  of  court, 
or  after  sentence,  or  commitment,  while  awaiting  transfer  to  the 
institution  to  which  he  or  she  has  been  sentenced  or  committed. 
In  such  detention  homes  for  juvenile  delinquents  the  sexes  should 
be  kept  separate  at  all  times,  and,  further,  none  but  women  should  be 
in  charge  of  girls  or  women  at  any  time,  including  transportation  to 
and  from  court  and  all  institutions. 

SUGGESTIONS  CONCERNING  DEPENDENTS. 

Realizing  that  dependency,  either  partial  or  complete,  is  often  the 
result  of  mental  defect,  mental  disease,  or  mental  disorder,  it  is  sug- 
gested that  in  each  county,  when  a  dependent  person  shall  seek 
relief  by  applying  for  or  accepting  money,  food,  clothing,  shelter,  or 
medical  care  to  be  paid  for  from  public  funds,  the  coimty  judge 
should,  before  such  relief  is  permanently  afforded,  cause  such  de- 
pendent to  be  thoroughly  examined  by  a  competent  and  duly  licensed 
physician,  psychiatrist,  or  psychologist,  and  if  such  dependent  is 
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found  to  be  suffering  from  any  form  of  mental  defect,  mental  disease, 
or  mental  disorder,  the  connty  judge  should  cause  such  dependent  to 
be  committed  to  such  State  institution  as  may  be  most  appropriately 
equipped  to  care  for  such  defective  dependent,  with  the  idea  in  view 
of  affording  such  defective  dependent  such  adequate  care,  treatment, 
and  training  as  will  best  assist  in  his  or  her  rehabilitation  as  a  useful, 
efficient,  and  constructive  citizen;  and,  further,  that  the  name,  sex, 
age,  legal  residence,  and  type  of  relief  afforded  should  be  made  a  part 
of  the  public  record  relating  to  such  dependent,  including  a  record  of 
all  costs  thereof  and  all  expenses  paid  out  from  the  public  funds  on 
account  of  such  dependent,  including  the  pro  rata  cost  of  handling  his 
case  for  judges'  salary,  court  expenses,  transportation,  food,  lodging, 
heat,  light,  or  clothing,  and  all  other  expenditures,  which  should  be 
itemized  in  order  that  the  exact  cost  of  each  such  dependent  may  be 
known  to  the  citizens;  and,  further,  all  such  facts  relating  to  all  such 
dependents  and  the  cost  thereof  to  the  citizens  should  be  published 
in  the  annual  or  biennial  reports  of  all  counties  in  the  State  of  Oregon. 

Realizing  that  there  are  at  all  tunes  many  individuals  wholly  or 
partially  dependent  upon  public  funds  in  this  State  who  are  non- 
residents, or  aliens,  it  is  suggested  that  the  central  State  board  of 
control  be  empowered  to  cause  the  return  of  such  nonresident  de* 
poidents  to  the  State  of  which  they  are  residents,  or  to  cause  the 
deportation  of  such  alien  dependents  to  the  country  of  which  they 
are  l^al  residents;  and,  further,  that  the  central  State  board  of  con- 
trol be  empowered  to  carry  the  provisions  of  this  act  into  effect,  and 
in  doing  so  may  expend  so  much  of  the  public  moneys  appropriated 
for  the  care  of  the  mentally  defective,  or  of  the  insane,  or  of  delin- 
quents, or  of  dependents,  as  may  be  necessary. 

Any  person  who  shall  knowingly  bring,  entice,  or  assist  in  bringing 
any  nonresident,  or  alien,  into  the  State,  who  is  known  to  be,  or  to 
have  been,  a  mentally  defective-delinquent,  or  who  is  known  to  be 
wholly  or  partially  dependent  by  reason  of  any  mental  or  physical 
defect,  disease,  or  disorder,  should  be  guilty  of  misdemeanor,  punish- 
able by  fine  of  $1,000  or  by  imprisonment  for  one  year,  or  both. 

All  officials  in  each  city  and  coimty,  including  the  supervisor  of  the 
county  poor  farm,  caring  for  dependents,  whether  such  dependency 
is  caused  by  mental  or  physical  defect,  disease,  or  disorder,  or  other- 
wise, should  keep  an  accurate  record  of  each  dependent  person 
assisted  by  public  funds  in  said  county.  Such  records  should  show 
the  name,  sex,  age,  occupation,  including  actual  legal  residence, 
county,  State,  and  country;  whether  such  dependent  is  a  complete 
dependent  or  a  partial  dependent;  whether  such  dependent  was 
maintained  in  a  city,  county,  or  State  home,  hospital,  poor  farm,  or 
institution,  with  the  dates  of  admission  and  discharge,  or  date  of 
death;  whether  such  dependent  has  been  maintained  as  a  complete 
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or  partial  dependent  in  the  community  as  a  "  boarded  out  poor  per- 
son"; or  had,  as  a  complete,  or  partial  dependent,  received  public 
funds  and  been  maintained  in  his  own  home,  or  the  home  of  friends  or 
relatives.  Such  records  should  include  the  cost  of  all  items  of  med- 
ical care,  food,  heat,  light,  shelter,  or  clothing,  and  transportation,  if 
any;  and  further,  that  all  orders,  vouchers,  or  other  documents  upon 
which  public  funds  are  expended  from  the  State,  county,  or  city 
treasury,  should  state  the  name,  i^e,  sex,  occupation,  and  legal  resi- 
dence and  cause  of  such  dependency  of  each  dependent  person  com- 
pletely or  partiaUy  maintained  by  such  State,  county,  or  city  funds. 

Realizing  that  dependency  is  frequently  due  to  mental  or  physical 
defect,  disease,  or  disorder,  and  that  permanent  poor  relief  without 
adequate  knowledge  of  the  dependent  person's  mental  and  physical 
condition  entails  an  aimless  expenditure  of  public  funds,  the  keeping 
of  accurate  records  in  each  county  as  to  the  name,  age,  sex,  occupa- 
tion, legal  residence,  degree  of  dependency,  type  of  dependency,  and 
total  expenditure  for  each  complete^  or  partial  dependent  should  be 
declared  to  be  necessary  to  the  pubUc  welfare ;  and  the  provisions  of  this 
act  should  be  strictly  enforced.  All  such  itemized  reports  relating  to 
either  delinquents  or  dependents,  or  to  delinquent  dependents,  should 
be  returnable  annually  to  the  State,  county,  and  city  treasurers;  and 
their  reports  thereon  transmitted  to  the  State  board  of  control  for 
final  consohdation  and  pubUcation  for  the  information  of  the  citizens 
of  the  State. 

All  legal  warrants  or  orders  for  commitment  of  delinquents  or 
dependents,  and  all  vouchers,  bills  and  other  legal  evidences  for  the 
expenditure  of  public  funds  from  the  State,  county,  or  city  treas- 
uries, for  delinquents  or  dependents,  either  complete  or  partial;  and 
whether  maintained  in  State,  county,  or  city  institutions,  homes,  hos- 
pitals, or  other  agencies,  including  the  county  poor  farm,  or  elsewhere 
should  be  made  out  only  on  blank  forms,  arranged  and  approved 
by  the  central  State  board  of  control,  which  should  have  statutory 
power  to  make  all  necessary  ''rules  and  regulations"  governing  tjiie 
maintenance,  care,  treatment,  and  training  of  all  delinquents  and  all 
dependents,  complete  or  partial,  resident,  nonresident,  or  alien,  cared 
for  either  by  pubHc,  philanthropic,  or  private  funds  within  the  State, 
and  should  have  general  supervision  over  such  delinquents  or  depen- 
dents in  communities,  after  they  have  been  discharged  from  State, 
county^  or  city  institutions,  homes,  hospitals,  clinics,  or  other 
agendes. 

Realizing  the  difficulty  which  exists  at  the  present  time  of  ascer- 
taining the  actual  number  and  the  actual  total  cost  to  the  public 
funds  of  mental  defectives,  insane,  epileptics,  blind,  deaf,  and  crippled 
individuals  passing  through  the  county  courts  and  all  other  courts 
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aad  finally  reaching  the  various  State  institutions;  and  also  the  num- 
ber of  male  and  female,  juvenile  and  adult  delinquents;  and  also  male 
and  female,  juvenile  and  adult,  complete  or  partial  dependents;  it 
should  be  enacted  that  the  central  State  board  of  control  make  a 
special  study  of  the  size,  number,  type  and  form  of  all  blank  orders, 
legal  records,  commitments,  vouchers,  and  books  which  should  be 
adopted  and  used  in  all  State  offices  and  institutions  and  in  all  coun- 
ties, cities,  and  incorporated  towns  and  in  all  rural  districts  for  use  in 
recording  all  facts  relating  to  matters  of  public  welfare  as  follows: 
Identical  blank  forms  for  recording  the  arrest,  apprehension,  appear- 
ance before  court,  sentence,  commitment,  or  other  disposition  of  all 
individuals  appearing  on  our  public  records  as  delinquents,  or  de- 
pendents, with  the  costs  thereof,  including  all  costs  for  the  arrest, 
apprehension,  appearance  before  a  court,  sentence,  commitment, 
other  disposition,  and  all  traveling  and  transportation  expenses,  and 
all  expenses  for  food,  medical  care,  clothing,  heat,  light,  shelter,  and 
all  incidental  and  contingent  expenses  of  whatever  nature,  including 
the  calling  of  witnesses,  jurors,  and  all  other  items  which  are  a  chfuge 
upon  the  public  fimds  of  the  State,  county,  or  city  in  which  the  indi- 
vidual suffering  from  some  form  of  mental  or  physical  defect,  disease, 
or  disorder  which  necessitated  care,  treatment,  or  training  by  public 
funds,  or  who  was  delinquent  or  who  was  a  complete  or  partial 
dependent,  was  fotmd. 

The  purpose  of  such  systematization  of  State,  county,  city,  and 
rural.bookkeeping,  xmder  the  direction  and  supervision  of  the  central 
State  board  of  control,  should  be: 

(1)  To  ascertain  the  exact  niunber  of  insane  and  mental  defectives 
and  epileptic  and  blind  and  deaf  and  crippled  individuals  appearing 
on  all  city  and  county  records  each  year,  and  the  individual  cost 
thereof. 

(2)  To  ascertain  the  exact  number  of  delinquents,  male  and 
female,  juvenile  and  adult,  and  type  of  offense,  appearing  on  city 
and  county  records  each  year,  and  the  individual  cost  thereof. 

(3)  To  ascertain  the  exact  number  of  dependents,  male  and 
female,  complete  or  partial,  and  cause  of  dependency,  appearing  on 
the  city  and  county  records  each  year,  and  the  individual  cost 

thereof. 

(4)  The  actual  total  cost  to  the  city  and  to  the  county  and  rural 
districts  of  each  type  of  mental  or  physical  defect  or  delinquency  or 
dependency,  and  the  grand  total  of  such  individual  cases  and  the 
absolute  total  cost  thereof  to  the  public  f imds  of  any  one  county  and 
all  rural  districts,  towns,  and  cities  therein. 

(5)  The  city  records  should  be  consolidated  with  the  county 
records,  item  by  item;  all  individuals  kept  as  separate  items;  all  costs 
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of  each  individual  kept  separately  and  credited  to  one  particular 
individual  and  a  consolidated  record  made  in  this  manner. 

(6)  The  consolidated  city,  rural,  and  county  records  should  be 
tamed  into  the  central  State  board  of  control,  where  they  should,  by 
counties,  indicate  the  number  of  individuals  and  the  costs  of  such 
individuals,  and  the  type  of  mental  or  physical  defect,  disease,  dis- 
order, delinquency,  or  dependency  which  such  individuals  showed; 
and  such  records,  when  so  compiled,  should  be  a  complete  record  of 
mental  or  physical  defect,  disease,  or  disorder,  delinquency,  and 
dependency,  covering  the  whole  State,  which  should  show  the  com- 
bined total  of  (a)  defective,  delinquent,  and  dependent  individuals 
cared  for,  sentenced,  or  relieved  by  public  funds;  (fi)  the  type  of 
mental  or  physical  defect,  disease,  or  disorder  for  which  the  care, 
sentence,  or  relief  was  had;  (c)  the  total  and  combined  cost  of  such 
individuals  to  the  city,  county,  and  State.  (At  the  present  time  it  is 
impossible  to  ascertain  these  facts  without  undue  research  through 
city,  county,  and  State  records  and  there  is  no  consolidated  record 
covering  the  whole  State. — ^Note  by  director  of  the  survey.) 

The  magnificent  response  of  the  University  of  Oregon  to  the  call 
of  the  legislature  to  conduct  the  Oregon  State  survey  which  was  to 
demonstrate  the  causes  of  physical  ill  health,  mental  defect,  and 
social  inadequacy  has  clearly  vindicated  the  motto  of  the  university : 
Mens  agitat  molem  (mind  moves  matter) ,  and  has  further  illustrated 
the  fact  that  the  university  is  able  to  serve  the  people  of  Oregon  in 
many  ways  through  the  extension  division,  whose  motto  is:  The 
State  is  the  campus.  It  has  occurred  to  the  director  that  if  the 
citizens  so  desire,  the  university  could  be  of  assistance  to  the  various 
State  agencies  whose  functions  relate  to  public  health  and  public 
welfare  by  the  utilization  of  its  various  departments  as  a  bureau  of 
research  and  analysis,  to  be  conducted  in  cooperation  with  and  under 
the  direction  of  the  State  agency  of  public  health  for  the  benefit  of 
the  whole  people. 


APPENDIX. 

States  of  Oregon. 

[Seal]  of  the  University  of  Oregon. 

HEADQXTABTERS  OF  THE  OREGON  STATE  SURVEY  OP  MENTAL  DEFECT, 

DELINQUENCY,    AND  DEPENDENCY. 

^  Reposing  special  confidence  in  the  discemxnent,  integrity,  and 
patriotism  of  Benjamin  Franklin,  he  is  hereby  requested  to  act  as 
special  voluntary  assistant  to  the  State  survey  of  mental  defect, 
delinquency,  and  dependency,  serving  without  remuneration  from 
a  sense  of  high  citizenship  and  patriotism  in  accordance  with  senate 
joint  resolution  No.  28: 

Be  it  Resolved  by  the  Senate  of  the  State  of  Oregon  {the  House  of  Representatives  jointly 
concurring):  Whereafl  there  is  in  Oregon,  as  in  every  other  State,  a  laige  number  of 
dependent,  defective,  and  delinquent  people  of  whom  only  a  small  percentage  of 
the  most  extreme  types  are  cared  for  in  institutions;  and 

Whereas  the  experience  of  draft  boards  has  shown  the  members  of  these  groups  who 
are  at  large  to  be  not  only  a  source  of  weakness  but  a  positive  liability  to  the  State 
and  Nation  on  account  of  their  incapacity  to  fight  and  limited  ability  for  work ;  and 

Whereas  the  experience  of  relief  agencies,  juvenile  courts,  poor  farms,  jails,  and  all 
other  agencies  caring  for  dependents,  defectives,  and  delinquents  shows  that, 
whether  in  institutions  or  at  large,  these  classes  are  a  constantly  increasing  drain 
on  the  finances,  health,  morals,  and  every  other  resource  of  the  State,  and  when 
improperly  cared  for  contribute  to  social  and  political  unrest;  and 

Whereas  it  is  the  duty  of  the  State  to  be  just  and  merciful  to  its  unfortunates  and 
at  the  same  time  to  promote  the  best  interests  of  the  State  as  a  whole  by  preventing, 
as  far  as  possible,  the  increase  in  numbers  of  dependents,  defectives,  and  delin- 
quents; and 

Whereas  the  University  of  Oregon  has  indicated  its  willingness  to  serve  the  State  by 
making  a  survey  of  dependency,  defectiveness,  and  delinquency,  including  public 
and  private  institutions  and  agencies  dealing  with  such  classes,  in  order  to  deter- 
mine the  extent  and  causes  of  said  dependency,  defectiveness,  and  delinquency, 
and  to  suggest  ways  and  means  for  reducing  the  State's  burden  from  these  sources: 
Therefore,  be  it 

Resolved,  That  the  University  of  Oregon  is  hereby  granted  authority  to  make 
such  survey,  and  is  requested  to  report  the  result  of  its  study,  with  recommended 
legislation,  to  the  next  regular  legislative  assembly,  with  the  understanding  that  the 
university  will  conduct  this  study  according  to  its  own  plan,  and  that  the  State  will 
be  asked  for  no  appropriations  for  this  purpose. 

Filed  in  the  office  of  the  secretary  of  State  February  27,  1919. 

1  Wording  of  the  certificate  or  "  Commi3sion  "  issued  by  the  Or^on  State  survey  to  over  10,000  volun- 
teer assistants. 
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As  special  voluntary  assistant  to  the  State  survey  of  mental  defect, 
delinquency,  and  dependency,  you  are  requested  to  write  to  the 
headquarters  of  the  State  survey,  extension  division  of  the  Univer- 
sity of  Or^on,  Eugene,  Oreg.,  for  instructions  and  statistical  data 
cards  for  recording  cases  of  mental  defect,  delinquency,  and  depend- 
ency which  come  under  your  personal  observation,  such  cards  to  be 
returned  to  the  headquarters  of  the  survey  when  completed.  Head- 
quarters for  Multnomah  Coimty,  room  652,  Courthouse,  Portland; 
headquarters  for  all  other  coimties  of  the  State,  extension  division, 
University  of  Oregon,  Eugene,  Oreg. 

Issued  at  the  headquarters  of  the  State  survey  of  mental  defect, 
delinquency,  and  dependency.  Extension  IMvision,  University  of 
Or^on,  Eugene,  Oreg.,  this  15th  day  of  April,  1920. 

Chester  L.  Cablisle,  M.  D., 

[Seal]  of  the  United  States  Public  Health  Service, 

University  of        Director  Oregon  State  Survey  of  Mental  Defect^ 
^^^^^-  Delinquency,  and  Dependency. 

RELATED  PUBUCATIONS. 

Available  reprints  and  bulletins  on  mental  deficiency,  issued  by 
the  Public  Health  Service,  from  which  copies  may  be  obtained 
without  cost: 

PUBLIC  HEALTH  BULLETINS. 

77.  Rural  school  sanitation,  including  the  physical  and  mental  status  of  school 
children  of  Porter  County,  Ind.  By  Taliaferro  Clark,  G.  L.  Collins,  and  W.  L. 
Treadway.    1916.    16  pages. 

90.  Mentality  of  the  arriving  immigrant.    By  E.  H.  Mullan.    1917«    131  pages. 

REPRINTS  FROM  THE  PUBLIC  HEALTH  REPORTS. 

236.  Mental  deficiency.    With  special  reference  to  diagnosis.    By  E.  H.  Mullan. 

November  27,  1914.    S  pages. 
^7.  Mental  status  of  rural  school  children.    Sanitary  survey  in  New  Castle  County, 

Del.;  with  a  description  of  the  tests.    By  E.  H.  Mullan.    November  17, 1916. 

14  pages. 
The  mental  status  of  rural  school  children  of  Porter  CoUnty,  Ind.    By  Taliaferro 

Clark  and  W.  L.  Treadway.    (Reprinted  from  Public  Health  Bulletin  No.  77. 

1916.    16  pages. 
467.  Some  observations  on  the  personality  of  feeble-minded  children  in  the  general 

population.    By  Walter  L.  Treadway.    May  17,  1918.    11  pages. 
514.  Some  observations  on  mental  defectiveness  and  mental  retardation  among  chil- 
dren.   By  Walter  L.  Treadway.    April  11,  1919.    5  pages. 
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A  REVIEW  OF  PUBLIC  HEALTH  ADMINISTRATION  IN 

MEMPHIS,  TENNESSEE. ' 


INTRODUCTION. 

The  present  mayor  and  commissioners  of  the  city  of  Memphis  were 
elected  upon  a  ^^  citizen's  ticket  ^  and  took  oath  of  office  January  1, 
1930.  Provisions  of  an  ^'  ouster  "  law  had  permitted  frequent  changes 
in  the  city's  administration  in  recent  years  and  politics  had  admittedly 
dominated  the  affairs  of  local  goTemment^  including  the  public  health 
administration. 

Bealizing  the  important  functions  devolving  upon  a  municipal  de- 
partment of  health  in  a  city  ihe  size  of  M^nphis  and  recognizing  the 
need  for  a  careful  survey  and  study  of  existing  conditions  and  the 
present  machinery  operating  as  the  city  health  department  before 
attempting  any  plan  of  reorganization,  the  present  mayor,  through 
the  secretary  of  the  State  board  of  health  for  Tennessee,  requested 
the  Surgeon  Greneral  of  the  United  States  Public  Health  Service  to 
detail  an  officer  for  this  purpose.  Early  in  his  administration  the 
mayor  had  visited  a  number  of  other  cities  and  conferred  personally 
with  eminent  health  authorities  associated  with  several  of  the  well- 
known  institutions  where  progressive  work  in  public  health  adminis- 
tration has  been  undertaken. 

Following  a  conference  with  the  secretary  of  the  State  board  of 
health  at  Nashville,  the  present  survey  was  commenced  on  March  80, 
1920,  and  continued  until  April  19, 1920.  It  has  consisted  of  a  study 
of  organization,  activities,  and  needs,  not  of  individuals. 

ACKNOWLEDGMENTS. 

It  is  desired  here  to  acknowledge  the  valuable  assistance  and  real 
cooperation  received  during  the  period  of  the  survey  and  the  many 
courtesies  shown,  particularly  by  the  mayor,  the  superintendent  of 
health,  and  other  personnel  in  various  departments,  in  granting  free 
access  to  all  available  records  and  in  supplying  personal  information, 
opinions,  and  criticisms,  without  which  the  survey  would  have  been 
incomplete.    Acknowledgment  is  likewise  made  for  the  invaluable 

*■  Editorial  note :  Since  this  soryey  was  made,  tito  efficiency  of  the  health  department  in 
MonphiB  has  been  increased  hy  the  reorganisation  of  the  wortt  as  suggested  Jn  the  reyiew 
here  published.  A  fnll-time  superintendent  of  health  has  been  appointed.  Memphis  has 
made  splendid  progrefls  In  improving  Its  health  conditions,  and  now  bids  CeUt  to  have  one 
of  the  most  progressive  health  departments  in  any  dty  of  its  siaeu 
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help  and  suggestions  given  by  many  physicians  and  others  too  nu- 
merous to  mention,  but  whose  interest  in  the  future  development  of 
public  health  activities  indicates  that  the  need  for  a  progresfflve 
health  admini^ration  is  fully  recognized,  and  to  Sanitary  Engineer 
J.  K.  Hoskins  for  the  preparation  of  the  charts  used  in  this  report. 

THE  CITY  OF  MEMPHIS. 

The  city  of  Memphis  is  located  in  the  southwestern  comer  of  Ten- 
nessee, on  the  eastern  bank  of  the  Mississippi  River.  It  is  the  largest 
city  in  the  State,  the  present  population,  according  to  the  1920  census, 
being  162,351.  It  was  the  fourth  city  of  the  South  in  1910,  with  a 
population  of  131,105,  Birmingham,  Atlanta,  and  New  Orleans  rank- 
ing it  in  size.  In  1910,  approximately  40  per  cent  of  the  population 
was  colored,  and  the  census  of  that  year  showed  26,710  dwellings  and 
a  total  of  31,154  families.  The  recent  enumeration  indicates  a  normal 
healthy  growth  during  the  past  10  years.  Territorial  annexations  on 
December  1, 1919,  added  a  population  of  11,587.  The  total  land  area 
is  about  22  square  miles,  slightly  rolling,  with  natural  drainage  to 
the  river  and  numerous  bayous. 

Memphis  is  an  important  metropolitan  city  with  extensive  com- 
mercial interests,  its  present  assessed  valuation  being  given  at  about 
$200,000,000.  It  is  an  important  railroad  and  trading  center  and  is 
said  to  be  rated  as  the  largest  inland  hardwood  lumber  market  in 
the  world.  It  has  an  extensive  market  for  raw  cotton  and  its  various 
products. 

PUBLIC  HEALTH  ADMINISTRATION  IN  TENNESSEE. 

In  order  to  study  in  any  detail  the  operation  of  the  local  health 
administration,  it  seemed  desirable  to  review  existing  State  and  local 
laws,  ordinances,  and  regulations  pertaining  thereto.  The  various 
State  and  local  enactments  had  not  been  codified  and  it  therefore 
became  necessary  to  have  them  assembled  rather  laboriously  from 
several  sources.  Practically  all  of  the  procedures  and  activities  of  the 
city  health  department  are  based  upon  local  municipal  ordinances, 
provisions  of  the  city  charter,  and  State  laws. 

State  Board  or  Health. 

The  Tennessee  State  Board  of  Health  consists  of  three  physicians 
appointed  by  the  governor,  each  member  being  a  regular  graduate  of 
medicine,  engaged  in  practice  not  less  than  10  years,  one  to  be  selected 
from  each  grand  division  of  the  State.  The  State  conunissioner  of 
agriculture  is  ex  officio  a  member  of  the  board.  The  term  of  office 
for  membership  is  six  years,  one  new  member  being  appointed  every 


two  years.    They  receive  no  '^  per  diem  ^  exoept  when  epidemic  dis- 
eases appear  in  the  State. 

The  secretary  of  this  board  is  elected  by  said  board  for  a  term  of 
five  years,  and  he  is  the  executive  officer  with  offices  at  Nashville. 

The  powers  and  duties  of  the  State  board  are  set  forth  in  the 
appendix. 

LooAii  Boards  of  Hsalth. 

Under  the  authority  of  the  acts  of  1909  the  State  legislature  makes 
the  following  provisions  for  local  boards  of  health : 

Sbc.  8101.  Every  mnnidpallty  having  5,000  inhabitants  or  over  shaU  organise 
a  prc^ierly  constituted  board  of  health,  which,  in  addition  to  duties  as  sach 
local  boards,  shall  also  make  monthly,  quarterly,  semiannual,  and  annual 
reports  to  and  in  accordance  wtih  such  form  and  instructions  as  said  State 
board  of  health  may  prescribe,  and  also  shaU  make  special  reports  wh^iever 
requested. 

Skc.  8102.  Boards  of  health  established  in  various  cities  and  towns  of  the 
State  shaU  have  the  same  ^rlsdlction  and  authority  to  do  all  acts  in  territory 
extending  1  mile  from  the  corporation,  in  any  direction,  that  they  have  within 
the  corporation.    ♦    ♦    ♦ 

In  the  case  of  Ballentine  v.  Polaskl  (15  Lea,  644,  645)  it  was  declared  that 
the  State,  county,  or  cities  may  be  required  by  statute,  at  their  own  ^respective 
expense,  to  take  measures  to  prevent  the  spread  of  disease. 

HISTORY  OF  HEALTH  ADMINISTRATION  IN  MEMPHIS. 

The  history  of  the  municipal  government  of  the  city  of  Memphis 
is  interesting  and  rather  complex.  The  original  charter  of  1826  was 
repealed  because  of  inability  to  meet  the  indebtedness  arising  from 
tbo  yellow-fever  epidemic  of  1878.  The  debt  was  compromised  by 
the  taxing  district  act  of  1879  and  subsequent  amendatory  acts  of  the 
State  legislature,  the  local  government  being  resolved  back  into  the 
body  of  the  State,  all  offices  abolished,  and  the  power  of  local  taxa* 
tion  withdrawn.  In  1891  the  name  "  the  city  of  Memphis ''  was  re- 
stored and  in  1908  the  city  was  again  permitted  to  levy  and  collect 
certain  taxes.  In  1909  the  taxing  district  act  was  again  amended  to 
provide  for  a  commission  form  of  local  government  and  a  reorgani- 
zation of  the  several  municipal  functions. 

The  OfiiGiNAii  BoABD  of  Health. 

A  "  board  of  health  "  was  created  by  the  taxing  district  act  of  1879, 
to  consist  of  the  ^^  chief  of  police,  a  health  officer,  and  one  physician, 
who  shall  be  ex  officio  president  of  the  board.*'  The  local  govern- 
ment was  empowered  to  pass  all  laws  necessary  for  the  preservation 
of  health,  as  indicated  in  the  appendix. 

City  ordinances  passed  prior  to  1909  also  provided  for  the  estab- 
lishment of  a  "board  of  health,"  to  be  composed  of  the  "chief  of 
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police ;  one  physician,  who  shall  have  practiced  his  profession  for  not 
less  than  five  years  prior  to  his  appointment ;  a  secretary,  who  shall 
be  a  physician  in  good  standing ;  and  one  policeman/' 

Certain  officers  of  the  city  were  also  required  to  take  oath  of  office 
and  to  execute  bonds  for  the  faithful  performance  of  their  duties,  as 
follows :  One  meat  inspector,  $5,000 ;  one  food  inspector,  $600 ;  super- 
intendent of  the  city  hospital,  $5,000. 

Dttties  of  Board  of  H£Ai;rH  Requibed  by  Ordinances. 

The  president  (provided  for  under  the  act  of  1879)  was  required  to 
preside  at  all  meetings  of  the  board,  to  ^^  see  that  all  health  regula- 
tions are  properly  executed"  and  to  make  an  annual  report  to  the 
city  council. 

The  health  officer  (also  provided  for  in  the  act  of  1879,  but  not 
specifically  designated  as  such  in  the  ordinances)  was  required  to 
carry  out  all  the  orders  of  the  board,  the  State  laws,  and  city  ordi- 
nances.   His  detailed  duties  will  be  found  in  the  appendix. 

The  secretary  was  a  physician  selected  by  the  president,  and  he 
apparently  was  a  member  of  the  board.  It  was  his  duty  to  keep  all 
records,  books,  and  papers,  to  prepare  and  collect  vital  statistics,  and 
to  make  monthly  reports  to  the  council.  It  was  also  his  duty  to 
^  visit  and  attend  the  sick  prisoners  in  the  hands  of  the  city."  Under 
the  charge  of  the  secretary,  the  city  was  required  to  maintain  a  dis- 
pensary and  provide  medicines  for  indigent  persons. 

The  ordinances  pertaining  to  health  and  sanitary  regulation  of 
the  city  are  quite  extensive  and  detailed  and  an  abstract  of  the  more 
important  requirements  will  be  found  in  the  appendix.  Prior  to 
1909,  pure  food  regulations  had  been  adopted  and  many  ordinances 
passed  governing  water-closets  and  privies  and  the  disposal  of  night 
soil. 

Early  ordinances  required  the  notification  of  communicable  dis- 
eases by  physicians  and  others  and  the  registration  of  births,  deaths, 
and  marriages. 

Board  of  Health  Abolished. 

The  board  of  health  for  the  city  of  Memphis,  originally  provided 
by  the  taxing  district  act,  was  abolished  by  the  act  of  1909  (Senate 
bill  574,  ch.  298)  amending  the  city  charter  as  follows: 

Sbc.  6.  That  the  board  of  health  (of  the  city  of  Memphis)  as  at  present 
constituted  is  hereby  abolished  and  in  lien  thereof  is  established  a  subordinate 
department  to  be  known  as  the  health  department,  to  be  under  the  supervision 
and  control  of  the  department  of  public  afbirs,  which  said  d^artment  shall 
perfonn  the  duties  and  functions  heretofore  performed  by  the  board  of  health. 
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HBALTH  DEPARTMENT  ESTABLISHED,  1909. 

By  this  act  of  1909  there  was  created  a  board  of  commissioners  of 
the  city  of  Memphis,  composed  of  five  commissioners,  one  of  whom 
is  the  mayor,  who  serves  as  commissioner  of  public  affairs  and  health. 
There  was  also  organized  the  departments  of  fire  and  police ;  streets, 
bridges,  and  sewers;  accounts,  finances,  and  revenues;  and  public 
utilities,  grounds,  and  buildings. 

The  mayor  is  elected  for  a  term  of  four  years,  at  a  salary  of  $6,000, 
and  by  virtue  of  his  office  is  commissioner  of  health  and  is  given 
^  general  supervision  over  the  office  of  superintendent  of  health  and 
matters  relating  thereto,  including  the  city  hospital,  the  veterinary 
surgeon,  and  all  matters  properly  pertaining  to  said  department/' 

This  act  further  provides  that  the  board  of  commissioners  shall, 

among  other  appointments,  include  the  following  with  specified 

terms  of  office  and  salaries : 

Superintendent  of  healtb,  2  years $3,000 

City  chemist,  1  year 2,400 

City  meat  inspector,  1  year 1,500 

Superintendent  of  city  hospital,  1  year 1,500 

No  appointive  officer  or  employee  of  the  city  is  permitted  by  law 
to  accept  any  moneys  or  gifts  of  any  character  whatever  bther  than 
that  stipulated  for  his  office,  nor  may  he  accept  any  other  office  under 
the  city  or  become  an  officer  or  employee  (with  or  without  pay)  of 
the  State  or  county  in  any  capacity. 

By  this  law  it  appears  that  the  appointment,  term  of  office,  and 
salary  of  the  superintendent  of  health  is  fixed,  although  the  validity 
of  this  law  has  been  questioned. 

The  department  of  streets,  bridges,  and  sewers  embraces  the  engi- 
neering department,  the  office  of  plumbing  inspector,  street  cleaning, 
and  recently  took  over  from  the  health  department  the  collection  of 
garbage,  night  soil,  and  other  refuse. 

A  civil-service  commission  was  provided,  to  consist  of  three  mem- 
bers, appointed  by  the  commissioners.  This  commission,  under  such 
rules  and  regulations  as  may  be  prescribed  by  the  commissioners,  is 
required  to  hold  examinations  to  determine  the  fitness  of  applicants 
for  positions  in  the  city  government.  All  vacancies  that  come  under 
civil-service  rule  are  required  to  be  filled  by  selection  from  the 
eligible  lists  submitted  to  the  city  commissioners.  Provision  is  made 
for  temporary  appointments,  not  to  exceed  30  days,  when  the  eligible 
list  is  reduced  to  less  than  three  names.  The  superintendent  of 
health  may  peremptorily  suspend  or  discharge  any  subordinate  under 
his  direction  for  neglect  of  duty  or  disobedience  of  orders,  such  ac- 
tion, with  reasons  therefor,  to  be  reported  in  writing  to  the  commis- 
sioner of  health,  who  will  affirm  or  revoke  such  suspension  or  dis- 
charge. 
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OrgatuksatUm  of  present  dty  heaUh  diepwrtmmt. 
CDepcurtment  of  public  affairs  and  health:  commlmilofiw  of  health  (mayor).] 

HEALTH  DEPABTMKNT. 

Ajdmlnistratlon :  Per  fi^nnm 

Superintendent  of  health  (part  time) ^$3,000 

Secretary  (part  time) 1,800 

Clerk  (full  time),  office 1,200 

Maid  (fuU  time),  colored 600 

Division  of  comnmnleable  diseases :  i 

CneA  (fuU  time) 1.200 

Ck>ntaglou8  disease  Inspector  (full  time) *1, 660 

Tuberculosis  Investigator  (full  time) *1,200 

Division  of  school  ln[H)ectlon : 

Supervisor  of  nurses  ( full  time) *  1, 440 

13  school  nurses,  white  (full  time),  each *1,200 

4  school  nurses,  colored  (full  time),  each *840 

Chemical  and  bacteriological  division  (food  and  milk  control) : 

City  chemist  (full  time),  In  charge 2,400 

Technician  (full  time) 1,200 

Clerk  (full  time),  salary  from  special  fund 900 

Maid  (fuU  time),  colored 480 

3  food  Inspectors  (full  time),  each *l,20O 

Dairy  Inspector  (part  time) *1,200 

Milk  lnfii)ector  (full  time) *1,200 

Meat  Inspector  (full  time) *1,500 

Do *1, 20O 

Division  of  sanitary  Inspection : 

Chief  sanitary  Inspector  (full  time) *  1,440 

15  sanitary  Inspectors  (full  time),  each 1,200 

Miscellaneous : 

Health  officer  (full  time) *  1,800 

Antlnarootlc  dlnlc,  physician  (part  time) 900 

Venereal  disease  clinic,  physician  (part  time) 720 

Fresh-air  school,  physician  (part  time) .  720 

Transportation. 

The  secretary,  health  officer,  contagious  disease  inspector,  tubercu- 
losis  investigator,  and  chief  sanitary  inspector  are  allowed  gasoline, 
oil,  and  repairs  to  their  ovrn  private  automobiles.  The  dairy  and 
milk  inspectors  and  one  sanitary  officer  are  each  furnished  a  Ford 
roadster  v^ith  the  necessary  gasoline,  oil,  and  repairs.  One  meat 
inspector  is  provided  with  a  horse  and  buggy  and  an  allowance  of 
$15  per  month  for  feed.  The  other  meat  inspector  is  given  an  allow- 
ance of  $3  per  month  for  street  car  fare.  The  3  food  inspectors 
and  18  nurses  are  allowed  necessary  fares  on  street  cars. 

The  exact  cost  for  automobile  upkeep,  including  gasoline,  oil,  and 
repairs  to  the  cars  mentioned  in  the  above  paragraph  could  not  be 
determined,  but  apparently  these  items  for  the  calendar  year  1919 

^  Tranaportatioii  allowance  not  Included. 
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amounted  to  abont  $4,350  for  nine  cars,  three  of  which  are  owned  by 
the  city.  In  addition,  about  $879  was  expended  for  street  car  fares 
and  horseshoeing.  An  item  of  approximately  $5,246  for  transporta- 
tion expenses  seems  excessive,  and  an  investigation  of  these  expendi- 
tures is  under  way. 

Financial  report,  1919. 
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Salaries 

Csr  lares. 

Associated  charities 

Fablio  Health  Nursing 
Association 

CoDtaglons  disease  depart- 
ment: 

Sij^ries 

ICeningitis  semm 

Pasteur  treatment 

Diphtheria  antitoxin . . . . 

Draa 

Vaeone 

FormaUehyde 

Supplies 

Tetanus  serum 

Typhoid  fBver  vaoeine. . . 

Ambulance 

Auto  repairs  and  sup- 
plies.  

Engineeringdepsrtment 
(auto  repairs). 

Board  for  tubercular  pa- 
tients  

Laundry 

Mosquito  campaign: 

Hardware 

Oats. 

Siroplies 

KJeroeene 

Auto  repairs  and  sup- 
plies  

Engineeringdepartment 
(auto  repairs) 


019. 


$4.36 

.81 
187.60 


3,072.16 


16,471.26 

689.99 

5,000.00 

8,947.80 


26,108.84 


Eeti- 

mates, 

1920. 


86.00 
4.00 

8oaoo 


6,660.00 


20,400.00 

89a  00 

5,000.00 

6,600.00 


32,790.00 


1,600.00 
4.50 
929.40 
268.86 
133.48 
480.29 

l,3ea69 

566.86 

31.54 

l,4ia70 
337.00 

404.53 

378.06 

42.90 
1.06 


7,917.85 


5,113.34 
79.66 
54.00 
66.00 
454.51 
39.88 

115.27 

358.06 


6,280.80 


1,660.00 
6.00 

i,Qoaoo 

200.00 
130.00 
460.00 

i,&oaoo 

668.00 

90,00 

1,000  00 

350.00 

813.00 

878.00 


1.00 


7,635.00 


SUMMARY,  1919. 


Administration  division 

Chemical  and  bacteriological  division 

Meatinspectifln 

Sanitary  department 

Dimnsary 

VlnOng  nurses 

Contaoous  disease  department 

Mosquito  campaign 

Total 


Salaries. 


87,150.00 
11,437.50 

1,500.00 
16»568.12 

3,650.00 
16,471.26 

1,600.00 

5^113.34 


63,499.22 


Expenses. 


81,906.41 

3,267.84 

51.50 

542.40 

313.16 

9,637.58 

6,317.85 

1, 167. 46 


23,20ai9 


Total. 


10,068.41 
14»706.84 

1,551.60 
17,lia52 

3,972.15 
26,106.84 

7,917.85 

6,280.80 


86,705.41 
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RECEIPTS,  1919. 

Cbemlcal and beoteridoglcal dnMrtmeDt,  tubeicuUn lefts 917.00 

Administrative  (Uvi8ioD,]Dldwlieexatiiiztttloiifl 35i.0O 

Sanitary  department,  damage  to  cai  from  street  railway  company aOiOO 

Maeqniio  campaign,  sale  empty  grease t)aR«l8..... 7.00 

Ckintadoos  disease  division: 

Sale  empty  formaldebyde  barrels 917.60 

Pasteur  treatments 238.30 

Total  receipts 3SOl30 

In  1918  the  total  expenditures  for  the  health  department  and  gar- 
bage collection  amounted  to  $186,743.61,  and  of  this  $115,698.15  was 
credited  to  the  cost  of  garbage  collection,  leaving  a  balance  of 
$71,045.46  for  the  maintenance  of  the  health  department  The  ex- 
penditures of  this  department  for  1919  were  therefore  increased  by 
$15,669.96. 

It  is  difficult  to  analyze  these  expenditures  for  health  actiyities,  as 
will  be  indicated  later,  and  to  correlate  them  with  results  accom- 
plished. The  total  expenditure  for  1919  represents  approximately  55 
cents  per  capita  and  should  permit  a  reasonably  adequate  organiza- 
tion. 

Financial  Aid  to  Nonoffioiaij  Agencies. 

An  allotment  or  grant  of  $6,000  is  made  each  year  to  the  associated 
charities  organization  and  about  $600  each  month  to  the  Public 
Health  Nursing  Association,  apparently  releasing  the  city  from  any 
further  obligation  of  caring  for  the  indigent  sick  and  needy.  The 
city  has  no  voice  or  control  over  the  expenditure  of  these  grants  and 
no  supervision  over  the  health  activities  of  these  organizations. 

As  a  link  between  the  city  hospital  and  the  associated  charities  a 
medical  social  service  is  being  developed  to  provide  for  the  indigent 
cases  after  discharge  from  the  hospital.  This  service  will  tie  up  dis- 
charged cases  with  the  out-patient  department  of  the  university.  In 
this  connection  cases  are  sometimes  referred  to  the  Public  Health 
Nursing  Association. 

While  provision  for  aid  to  indigent  sick  is  a  function  of  the  city, 
the  health  department  is  concerned  only  with  communicable  infec- 
tions. There  should,  however,  be  harmonious  cooperation  between 
the  several  agencies  concerned  in  the  care  of  the  indigent  sick,  and  if 
the  grants  previously  mentioned  continue  to  be  made  and  are  charged 
against  the  expenditures  of  the  health  department,  a  definite  pro- 
gram should  be  developed  and  the  activities  of  these  private  organi- 
zations should  be  placed  at  the  disposal  of  the  health  department  to 
the  extent  that  they  are  concerned  with  purely  public  health  problems. 

Office  and  Records. 

The  offices  of  the  city  health  department  are  located  in  the  base- 
ment floor  of  the  county  building,  near  the  center  of  the  city.    One 
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large  room  about  60  by  60  feet  is  divided  by  means  of  false  partitions 
into  six  small  rooms,  one  of  which  serves  as  a  waiting  room.  The 
office  clerk  occupies  one  outside  room,  the  communicable  disease 
clerk  and  the  nurses  another.  The  small  central  outside  room  is  a 
general  office  for  use  of  sanitary  inspectors  and  others.  One  inside 
room  with  no  natural  lighting  contains  the  desk  of  the  chief  sanitary 
inspector  and  serves  as  a  general  office  for  the  ^  health  officer ''  for 
purposes  of  vaccinations,  examinations,  etc.  The  other  inside  room 
was  formerly  used  as  an  office  for  the  registrar  of  vital  statistics, 
but  at  the  present  time  largely  as  a  storage  room.  The  office  of  the 
superintendent  of  health  is  a  very  Eanall  room  located  in  a  corridor 
connecting  with  the  clerk's  office. 

The  laboratory  occupies  two  fair-sized  adjoining  rooms  and  is 
fairly  well  equipped  for  the  work  undertaken. 

There  is  practically  no  library  for  reference  purposes.  The  records 
of  births  and  deaths  are  kept  in  two  unprotected  cabinets  in  the  gen- 
eral  office  with  the  exception  of  more  recent  unbound  certificates 
which  are  filed  in  a  portable  wooden  closet.  All  records  of  com- 
municable diseases  reported  and  visited  and  the  reports  of  the 
nurses  are  filed  in  the  room  used  by  the  conununicable  disease  clerk. 
At  the  end  of  each  calendar  year  and  after  the  material  has  been  as- 
sembled for  the  annual  report,  some  of  the  records  are  stored  in  the 
basement.  There  is  one  typewriter,  a  smaU  multigraph  machine,  and 
a  refrigerator  for  storing  vaccines,  antitoxins,  etc 

The  offices  are  open  week  days  from  8  a.  m.  until  6  p.  m.,  except 
on  Saturdays  when  they  close  at  noon.  There  is  no  one  on  duty 
in  the  offices  on  Sundays  and  holdiays  except  occasionally  in  the 
laboratory  for  such  necessary  work  as  may  be  required.  The  sani- 
tary inspectors  report  at  the  office  at  8  a.  m.  for  any  special  instruc- 
tions and  then  proceed  to  their  districts.  The  nurses  arrive  at  the 
schools  at  9  a.  m. 

The  present  offices  are  cramped  and  inadequately  equipped.  It 
is  planned  to  move  the  entire  department  to  the  new  city  auditorium^ 
which,  it  is  understood,  will  be  completed  in  about  18  months. 

ACTIVITIES  OF  HEALTH  DEPARTMENT. 

The  health  activities  of  the  city  of  Memphis  have  been  adminis- 
tered under  the  direction  of  a  part-time  executive,  designated  since 
1909  as  the  superintendent  of  health  and  appointed  by  the  mayor 
for  a  specified  term  of  two  years  at  a  fixed  salary  of  $3,000  per 
annum. 

A  review  of  city  ordinances  adopted  for  the  preservation  of 
health  and  the  regulation  of  sanitation  would  seem  to  indicate  that 
the  importance  of  such  functions  had  been  recognized  early,  fairly 
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oompnhensiTe  measures  appearing  in  the  act  of  1879,  croating  the 
taxing  district.  The  yellow  fever  epidemic  in  the  seventies  un- 
doubtedly served  to  direct  attention  to  the  urgent  need  for  proper 
sanitary  laws.  A  sewerage  system  was  started  in  1879,  and  over  70 
miles  of  mains  had  be^i  laid  prior  to  the  close  of  1898.  In  1903  the 
dty  purchased  its  water  supply  system,  tiliere  being  at  this  time 
17^13  connections  with  an  average  daily  consumption  of  approxi- 
mately 13,000,000  gallons. 

The  health  department  early  inherited  supervision  over  the  ooUec- 
tkm  and  disposal  of  garbage  and  refuse  and  the  alley  cleaning  de- 
partment was  added  to  its  functions  in  1910.  In  that  year  street 
cleaning  was  transferred  to  the  engineering  department  and  early 
in  1920  garbage  collection  and  disposal  and  the  alley  cleaning  de- 
partment (for  the  collection  and  disposal  of  night  soil)  was  given 
over  to  the  department  of  streets,  bridges,  and  sewers  where  it  more 
properly  belongs. 

The  relative  or  assumed  importance  of  sanitary  inspection  is  in- 
dicated by  the  early  development  of  a  division  of  sanitary  ini^)ection. 
In  1898  a  force  of  4  inspectors  had  been  increased  to  13.  This  divi- 
sion has  been  continued  up  to  the  present  time.  Until  1898  it  had  been 
placed  in  charge  of  a  physician  in  part-time  service. 

A  chemical  and  bacteriological  laboratory  was  also  established 
about  1898,  in  charge  of  a  city  chemist,  and  a  city  hospital  was 
erected  in  about  the  same  year  with  a  city  dispensary  operating  in 
the  central  police  station  for  first  aid  and  emergency  medical  and 
surgical  treatment. 

School  inspection  was  first  inaugurated  in  1908  with  one  part-time 
physician.  In  1910  this  division  had  been  increased  to  13  physicians, 
all  part-time,  and  in  the  following  year  4  more  physicians  and  4 
nurses  were  added.  This  large  medical  personnel  was  discontinued 
in  1916,  since  which  time  the  work  at  the  schools  has  been  carried  on 
by  a  force  of  18  nurses  and  one  part-time  physician  whose  services 
were  discontinued  March  1, 1920. 

From  such  data  and  information  as  it  has  been  possible  to  assemble 
during  the  present  survey,  it  would  appear  that  the  expansion  of 
public  health  activities  in  Memphis  has  been  influenced  to  a  con- 
siderable degree  by  political  conditions.  Many  of  the  personnel 
"  put  on  the  pay  roll "  of  the  health  department  have  received  their 
appointments  rather  because  of  certain  political  considerations  and 
not  because  of  their  special  experience  and  training  or  other  qualifica- 
tions that  might  be  adaptable  to  public  health  work. 

With  these  past  conditions  in  mind,  it  is  not  difficult  to  visualize 
the  status  and  efficiency  of  the  organization  and  its  activities  up  to  the 
present  time.    It  would  be  more  difficult  to  express  in  terms  of  sick- 
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ness  prevented  and  lives  saved  the  real  value  of  such  an  organization, 
although  published  annual  reports  may  indicate  statistically  a  con- 
siderable activity  along  certain  lines. 

It  is  believed  that,  in  addition  to  the  retarding  influence  of  political 
indifference  to  the  important  functions  that  should  be  carried  on  by  a 
city  health  department,  perhaps  the  real  reason  for  the  lack  of 
further  progress  is  the  fact  that  the  administration  of  health  affairs 
has  been  delegated  to  part-time,  busy  practicing  physicians,  who,  even 
though  competent  or  desirous  of  promoting  the  health  interests  of  the 
city,  have  been  seriously  handicapped  not  only  by  personal  obligations 
extraneous  to  municipal  service  but  by  the  complexion  of  the  per- 
sonnel placed  under  their  direction.  Bather  frequent  changes  in  the 
position  of  chief  executive,  part-time  service,  friction,  and  lack  of 
interest  and  ability  on  the  part  of  subordinate  personnel  have  all 
mitigated  against  the  adoption  of  a  more  progressive  plan  of  action. 
These  criticisms  are  directed  to  the  system  and  are  not  intended  as 
reflections  upon  individuals. 

In  attempting  a  review  of  the  present  organization  and  activities 
of  the  health  department,  the  following  presentation  has  be^i  based 
upon  personal  interviews  with  nearly  all  of  the  present  personnel  and, 
in  addition,  with  many  physicians  and  others  especially  interested  in 
and  having  personal  knowledge  of  local  conditions  and  needs,  and  also 
upon  a  careful  study  and  digest  of  published  reports  and  such^reoords 
and  data  as  were  found  available. 

I.  Administration. 

SUPEBINTENDENT  OF  HEALTH. 

The  position  of  superintendent  of  health  was  created  apparently 
de  novo  by  the  act  of  1909,  the  appointment  to  be  made  by  the  board 
of  city  commissioners.  The  present  incumbent  has  served  in  this  po- 
sition since  1915  with  the  exception  of  a  short  absence  on  military 
duty.  He  had  previously  served  as  chief  sanitary  inspector  from 
about  1898  to  1901.  He  again  occupied  this  position  in  1904  and 
served  as  secretary  from  1905  to  1908  and  as  superintendent  for  the 
years  1908  and  1909.  Until  recent  months,  superintendents  of  health 
have  been  on  duty  officially  an  average  of  about  one  hour  each  day. 

The  qualifications  and  duties  of  the  superintendent  are  not  set 
forth  in  the  act  of  1909  which  reorganized  the  health  department,  nor 
is  any  mention  made  of  this  position  as  such  in  the  city  ordinances 
or  charter.  The  board  of  health,  which  was  abolished,  included  a 
health  officer  as  a  member  of  the  board,  and  city  ordinances  prior 
to  1909  specify  his  duties  but  are  not  clear  how  the  title  was  estab- 
lished. 

20498**— 21 2 
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There  appear  to  be  confusion  and  inconsifitencies  in  the  sections  of 
the  various  legislative  acts  and  city  ordinances  relating  to  the  chief 
executive  of  the  health  department,  and  the  technical  legal  phases  of 
this  situation  should  be  carefully  considered.  The  present  health  de- 
partment is  held  responsible  for  the  performance  of  the  duties  and 
functions  as  previously  prescribed  for  the  board  of  health,  but  the 
exact  status  of  the  superintendent  does  not  seem  to  be  clearly  defined. 

In  practice,  however,  the  superintendent  has  occupied  the  position 
of  the  executive  head  of  the  department,  under  the  direction  of  the 
mayor,  as  commissioner  of  health,  and  the  duties  formerly  required 
of  the  board  of  health  have  been  assigned  to  him.  Hie  several  duties 
required  of  the  previous  board  of  health,  and  which  are  probably  still 
in  force,  have  been  abstracted  and  will  be  found  in  the  appendix. 

There  is  no  particular  evidence  to  indicate  that  in  the  past  any 
considerable  time  has  been  given  to  the  duties  of  this  important 
office,  and  for  obvious  reasons.  Except  in  times  of  epidemics  or 
similar  occasions  of  special  emergency,  the  routine  activities  of  the 
several  divisions  as  organized  have  been  largely  left  to  subordinates. 
Special  measures  have  from  time  to  time  engaged  the  personal  atten- 
tion of  the  chief  executive. 

The  responsibility  for  the  operation  of  the  affairs  of  this  depart- 
ment does  not  rest  alone  with  the  superintendent  of  health.  A  large 
share  of  this  responsibility  must  be  placed  upon  the  municipal 
authorities  who  have  controlled  the  policy  and  personnel  of  this 
department. 

SECRETART. 

The  position  of  secretary  was  created  by  the  taxing  district  act  of 
1879.  Under  the  provisions  of  this  act  it  was  required  that  he  be  a 
physician,  and  certain  duties  were  assigned  to  him  by  city  ordi- 
nances. As  a  member  of  the  board  of  health  this  position  appears 
to  have  been  abolished  by  the  act  of  1909,  altiiough  the  title  has  been 
continued  up  to  the  present  time. 

The  secretary  has  apparently  always  been  employed  on  part-time 
service,  and,  as  his  duties  are  largely  concerned  with  the  control  of 
communicable  diseases,  his  activities  will  be  considered  later  in  the 
discussion  of  that  function. 

HEALTH  OFFICER. 

The  position  of  health  officer  was  likewise  created  by  the  taxing 
district  act,  and  under  the  provisions  of  the  city  ordinances  he  appears 
to  have  been  the  executive  officer  of  the  board.  When  the  original 
board  of  health  was  abolished  and  the  present  health  department 
established  in  1909  the  newly  created  position  of  superintendent  of 
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health  assumed  the  duties  previously  delegated  to  the  health  officer. 
Under  the  organization  of  the  health  department,  the  health  offi- 
cer does  not  appear  to  have  been  assigned  to  any  regular  division 
of  activities,  and  this  position,  prior  to  March,  1920,  was  filled  by 
part-time  physicians.  For  this  reason  the  duties  of  the  health  officer 
will  be  discussed  here. 

Beginning  March  1,  1920,  this  position  has  been  filled  by  a  full- 
time  physician,  who  had  previously  served  as  school  inspector  from 
1910  to  1915.  The  present  salary  is  $1,800,  and  in  addition  he  is 
allowed  gasoline,  oil,  and  repairs  for  his  private  automobile. 

The  present  health  officer  visits  a  few  of  the  communicable  diseases 
reported  for  the  purpose  of  confirming  diagnosis.  When  called  by 
school  nurses  he  also  visits  cases,  to  establish  diagnosis. 

A  considerable  portion  of  his  time  is  taken  up  in  vaccinating 
against  smallpox  at  the  city  office.  School  children  and  contacts 
required  to  be  vaccinated  receive  this  service  free.  He  also  admin- 
isters antirabic  treatment  when  necessary.  Vaccinations  against 
typhoid  fever  will  be  undertaken  during  the  summer  months. 

Physical  examinations  of  minor  children  who  are  being  placed  in 
employment  are  made  by  the  health  officer  and  the  proper  certificate 
issued.  Between  three  and  four  hundred  of  these  examinations  have 
been  performed  annually.  <. 

OFFICE  MANAGEMENT. 

One  clerk  is  on  duty  in  general  charge  of  the  office  affairs,  although 
she  does  not  appear  to  assume  any  special  authority.  Her  present 
salary  is  $100  per  month.  It  is  her  duty  to  perform  such  stenographic 
services  as  are  necessary,  and  to  keep  such  records,  schedules  of  ex- 
penditures, and  pay  rolls  as  are  required. 

Beginning  April  1, 1920,  she  became  deputy  registrar  of  vital  sta- 
tistics, and  for  these  services  receives  $30  each  month  by  special 
arrangement  with  the  registrar,  who  is  appointed  by  the  State  and 
has  no  connection  with  the  health  department.  Practically  all  of  the 
certificates  of  births  and  deaths  are  received  by  the  deputy  registrar, 
who  issues  the  required  burial  permits. 

One  maid,  colored,  has  been  employed  in  the  office  for  about  14 
years  for  general  office  and  messenger  service  at  a  present  salary  of 
$50  per  month.  She  is  quite  familiar  with  office  routine  and  records, 
and  her  services  have  undoubtedly  been  worthy  of  the  hire. 

The  communicable  disease  clerk,  although  on  duty  full  time  in  the 
office,  will  be  discussed  under  the  section  on  communicable  diseases. 

Phone  calls  registering  complaints,  reporting  communicable  dis 
eases,  and  other  matters  referred  to  the  health  department  are  re* 
oeived  by  whoever  may  be  available  at  the  time  of  call. 
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FUBLICATIOK8. 

Monthly  report. — ^There  is  issued  each  month  a  "  mortality  report," 
consisting  of  four  pages  about  8  by  10  inches  in  size.  The  first  page 
contains  only  the  names  of  the  commissioners  and  certain  officers  of 
the  department.  There  follows  a  table  giving  the  causes  of  deaths 
that  have  occurred  during  the  month  by  color  and  age  groups.  The 
total  numbers  of  births  and  cases  of  communicable  diseases  reported 
are  recorded.  Statistical  summaries  of  the  monthly  reports  made  by 
the  chief  sanitary  inspector,  city  chemist,  milk  and  food  inspectors, 
contagious  disease  inspector,  supervisor  of  nurses,  and  other  special 
reports  of  like  nature  are  included. 

In  these  monthly  reports,  covering  a  period  of  about  two  years, 
there  has  been  no  attempt  at  any  discussion  of  pertinent  health  prob- 
lems or  effort  made  to  reach  the  general  public  in  any  campaign  of 
popular  education  in  public  health  matters.  About  300  copies  are 
mailed  each  month  to  physicians  and  other  health  departments. 

Annual  report. — ^The  Fortieth  Annual  Report  of  the  department 
was  published  in  1918.  These  reports  are  now  merely  statistical 
compilation  of  births  and  deaths  and  include  summary  reports  of 
the  several  divisions.  Accumulative  tables  of  total  deaths  and 
deaths  from  several  causes  have  been  continued  each  year.  There  has 
been  for  a  number  of  years  no  general  discussion  of  activities,  and 
these  reports  appear  to  have  been  edited  as  a  more  or  less  perfunc- 
tory repetition  of  previous  reports.  The  same  summaries  have  been 
continued  from  year  to  year  and  in  themselves  would  indicate  but 
little  real  progress.  Many  errors  will  be  found  in  the  statistical 
tables  and  it  was  not  found  possible  to  check  the  figures  given  with 
previous  original  records. 

Other  publications, — ^As  far  as  could  be  determined,  no  studied 
pix>gram  of  puUicity  has  been  undertaken.  A  few  leaflets  on  some 
of  the  more  common  communicable  diseases  have  been  printed  and 
used  in  connection  with  control  measures  undertaken. 

In  reorganizing  and  expanding  the  activities  of  this  department, 
careful  attention  should  be  given  to  publicity  through  all  the  avail- 
able channels  in  order  to  educate  the  public,  and  particularly  the 
individual,  in  matters  pertaining  to  personal  hygiene  and  disease 
prevention  in  general. 

Sanitary  code. — ^The  various  State  laws,  legislative  enactments, 
and  city  ordinances  pertaining  to  public-health  matters  have  never 
been  codified  and  the  files  of  the  health  department  did  not  contain 
a  complete  set  of  them.  A  brief  review  of  these  laws  and  ordinances 
indicates  at  once  the  necessity  for  a  careful  study  and  revision  in 
order  to  straighten  out  many  apparent  inconsistencies  and  bring  them 
up  to  date*    The  revised  and  extended  health  ordinances  and  regu- 


latdons  should  then  be  codified  and  made  readily  available  in  conyen- 
ient  printed  form  for  reference  and  distribution  among  physicians 
and  others  concerned  in  their  enforcement. 

II.  Vital  Statistigs. 

The  State  vital  statistics  act  of  1913  created  a  central  bureau  of 
vital  statistics  under  the  supervision  of  the  secretary  of  the  State 
board  of  health.  Each  city,  incorporated  town,  and  civil  district 
in  the  State  became  a  primary  registration  district,  and  the  assist- 
ant secretary  of  the  State  board  of  health  was  made  registrar  for 
the  State.  Local  registrars  are  appointed  in  each  primary  district, 
and  they  are  authorized  to  appoint  deputy  registrars.  The  model 
law  for  vital  statistics  is  followed,  and  the  revised  United  States 
standard  certificate  of  death,  approved  by  the  United  States  Bureau 
of  the  Census,  is  used. 

REGISTRATIOK  OF  BIBTH8  AND  DEATHS. 

On  April  1,  1920,  a  physician  was  appointed  local  registrar,  the 
position  having  been  filled  previously  by  a  layman.  The  health 
department  office  clerk  was  appointed  deputy  registrar  and  attends 
to  practically  all  the  business  of  this  office. 

From  1848  to  1905  transcripts  of  original  death  certificates  were 
made  in  large  registers  and  are  filed  in  the  health  office.  From  1906 
to  1913  the  original  certificates  have  been  bound  in  cloth  and  filed 
chronologically.  Since  1913  transcripts  have  been  made,  the  origi- 
nals having  been  forwarded  to  the  State  registrar  each  month.  Some 
of  the  recent  records  have  been  lost.  Many  of  the  transcripts  are 
poorly  made  and  often  illegible,  and  apparently  no  special  care  or 
attention  has  been  given  to  correctness  of  diagnosis  or  completeness 
of  records. 

Birth  records  since  1886  have  been  recorded  in  a  similar  manner 
and  are  often  incomplete.  It  has  been  estimated  that  probably  about 
75  per  cent  of  all  births  are  being  reported.  Deaths  are  probably 
nearly  all  reported. 

The  health  department  has  had  free  access  to  the  registrar's 
records,  as  this  official  has  been  given  office  space  in  the  department's 
offices.  The  records  of  births  and  deaths  have  been  kept  also  in 
registers  for  the  use  of  the  health  department,  although  at  the  begin- 
ning of  the  present  survey  the  records  for  the  past  two  years  had  not 
been  copied. 

As  far  as  could  be  determined,  no  special  tabulations  or  study  of 
these  records  have  been  made  except  the  tables  included  in  the 
monthly  and  annual  reports  of  the  department. 
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Qreater  care  should  be  exercised  in  securing  more  accurate  state- 
ments as  to  causes  of  death ;  and  it  is  believed  that  it  would  be  desir- 
able to  have  the  registration  of  births  and  deaths  placed  directly  in 
the  hands  of  the  health  department. 

Chart  I  gives  the  curves  for  the  total  death  rates  from  1900  to  1919 
and  the  curves  for  total  deaths  by  color  for  this  period.  There  has 
been  during  this  period  no  tendency  toward  a  decreasing  death  rate, 
and  it  will  be  noted  that  the  colored  death  rate  has  progressively  in- 
creased* This  fact  should  receive  serious  consideration  and  efforts 
should  be  made  to  reduce  this  increasing  mortality  among  the  colored 
population. 

Because  of  local  hospital  facilities  there  are  undoubtedly  many 
deaths  of  nonresidents  included  in  the  records  for  the  city  of  Mem- 
phis. It  was  found  difficult  and  in  many  cases  impossible!  to  pick  out 
the  nonresident  deaths  on  account  of  incompleteness  of  data  supplied 
on  the  certificates.  Attempts  to  determine  the  number  of  nonresident 
deaths  for  the  years  1916  and  1917  from  the  records  failed  to  check 
even  reasonably  close  with  the  table  published  in  the  annual  report 
of  the  department. 

Table  I. — Shotcing  total  births  and  deaths  reported  by  color,  1909-1918^  city  of 

Memphis. 


Year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


Births. 


Wblto. 


1,299 
1,853 
1,780 
852 
1,757 
1,438 
1,438 
1,580 
1,588 
1,480 


Colcrad. 


721 
9S7 
990 
406 

748 

e97 

097 
715 
773 
540 


Total. 


9^020 
2^840 
2,710 
1,257 
2,505 
2,135 
12,135 
2,295 
2,361 
2,020 


Deaths. 


White. 


1,107 
1,329 
1,328 
1,333 
1,262 
1,209 
1,308 
1,210 
1, 399 
1,831 


Colored. 


1,239 
1,489 
1,505 
1,647 
1,496 
1,600 
1,597 
1,427 
1,559 
1,732 


TbtaL 


2^346 

^833 
2^979 
2;  758 
2,989 
2,900 
2;  6a 
2,958 
3,583 


1  Total  births  by  odor  for  1915  are  the  same  as  those  published  for  1914,  obviously  an  error. 

N(yrc.— The  above  figures  are  takan  from  the  annual  reports  of  the  health  departmant  and  are  subject 
to  revision. 

CONTROL  or  MmWITERY, 

An  ordinance  passed  in  1910  provides  for  the  regulation  of  the 
practice  of  midwifery  by  the  issuance  of  a  permit  after  applicants 
have  passed  a  satisfactory  examination  prescribed  and  conducted  by 
the  superintendent  of  health,  with  a  fee  of  $5.  As  far  as  could  be 
determined  there  has  been  no  very  effective  control  over  midwives. 

III.  COKTBOL  OF  COMldTNIOABUfi  DISEASES. 

The  prevention  and  control  of  communicable  diseases  is  consid- 
ered the  most  important  function  of  a  modem  health  department. 
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Many  boards  of  health,  even  to-day,  have  been  established  and  are 
being  operated  on  the  theory  that  the  control  of  communicable  dis- 
eases depends  largely  upon  successful  sanitary  regulation  of  the  en- 
Tironment,  and  for  this  reason  large  sums  of  money  and  great  ex- 
penditures of  energy  have  been  directed  to  sU  sorts  of  nuisances 
and  conditions  of  filth  as  being  responsible  for  the  origin  and  spread 
of  many  diseases. 

Preventive  medicine  has  pointed  out  the  more  vital  importance 
of  controUing  the  individual  who  is  sick  or  may  be  infected  with 
mny  communicable  disease.  It  is  the  individual,  therefore,  that  be- 
comes the  dangerous  focus  from  which  disease  is  spread,  and  in  the 


measures  adopted  for  the  control  of  communicable  disease,  activities 
must  be  directed  toward  the  individual  rather  than  the  environment, 
and  the  division  of  communicable  disease,  therefore,  becomes  the 
most  important  division  in  the  modem  health  department. 

In  Memphis  at  the  present  time  there  is  no  well-defined  division 
for  the  control  of  communicable  disease.  The  various  activities  that 
ordinarily  are  associated  with  such  a  division  will  be  considered 
here.  This  will  include  morbidity  reporting,  the  duties  of  the  sec- 
retary, health  officer,  contagious-disease  inspector,  sanitary  officer, 
school  nurses,  and  the  diagnostic  laboratory. 
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Tabub  II. — Showing  t&M  ooHia  and  deaths  reported  for  eertaki  dtseates, 

Memphis,  Tenn.,  i909-i9i9— Ck>ntlnu6d. 


Whooniiig  cougb. 

Scarlei  fever 

Diphtberia 

Typhoid  fever... 

TuDerouloeis 

Smaillpoac 

Chicken  pax 

Measles 


1915 


?^ 

170 
427 
385 
38 
122 
1,136 


6 

14 

88 

361 


1916 


I 


81 
157 
314 
512 
826 

28 
269 
523 


2 

6 
17 
72 

994 


1917 


400 
177 
474 
248 
770 
361 
969 
2,640 


I 


U 
4 

23 

32 

408 


15 


1918 


J 


72 
147 
210 
118 
778 
S27 
172 
519 


I 


8 

2 

12 

28 

406 


1919 


I 


>441 


I 


>342 


I 


1  In  the  annual  reports  for  1914  and  1915,  the  same  totals  of  cases  of  the  diseases  are  foond  in  both  reports, 
obviously  an  error.  Blmflar  errors  have  oooorred  in  other  reports  and  consequently  the  aeouraey  ol  the 
flcnres  taken  fk'om  these  reports  can  not  be  vouched  for  as  it  has  not  been  possible  to  check  them  with 
onginal  records. 

srrom  monthly  reports. 

In  attempting  a  review  of  the  control  measures  carried  out  at  the 
present  time  it  was  found  that  there  appears  to  exist  but  little  co- 
ordination of  the  various  control  activities  under  any  one  head  or 
authority.  An  outline  of  the  work  carried  on  by  several  officers  and 
divisions  will  follow. 

FLACARDING. 

One  sanitary  inspector  who  has  been  detailed  as  and  known  as  the 
sanitary  officer  is  given  the  printed  slips  (1)  already  mentioned,  and  he 
proceeds  at  once  to  the  proper  address  and  placards  the  cases  reported. 
This  placard  bears  the  name  of  the  disease.  He  is  instructed  to  in- 
quire concerning  the  number  of  school  children  and  adults  employed 
who  reside  at  the  place  of  residence  in  which  has  occurred  a  com- 
municable disease.  He  also  is  required  to  ascertain  the  source  of  the 
milk  used  by  the  patient  and  whether  the  house  is  screened,  noting 
all  these  facts  upon  the  slip,  which  he  returns  to  the  office. 

This  officer  is  said  to  revisit  cases  when  there  is  doubt  as  to  the  ob- 
servance of  isolation,  and  also  to  remove  the  placard  at  the  termina- 
tion of  the  case.  It  was  stated  that  all  cases  reported  are  placarded, 
with  the  exception  of  tuberculosis,  malaria,  and  mumps.  It  is  be- 
lieved that  the  placarding  constitutes  the  principal  function  of  this 
officer.  He  is  apparently  not  qualified  to  perform  functions  con- 
nected with  epidemiologic  study. 

ISOLATION. 

The  posting  of  a  placard  is  intended  as  a  warning  of  the  existence 
of  communicable  disease,  and  to  establish  a  period  of  isolation,  in 
scarlet  fever  three  weeks  or  more ;  in  measles  not  less  than  16  days. 

The  contagious-disease  inspector,  who  is  a  layman  of  over  20  years' 
service  in  the  department,  states  that  he  visits  all  reported  cases  of 
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smallpox,  cerebrospinal  meningitis,  diphtheria,  scarlet  fever,  and 
typhoid  fever,  and  placards  some  of  them.  Upon  the  first  visit  to 
any  of  the  first  four  diseases  mentioned  the  breadwinner  is  notified 
to  present  himself  at  the  health  office  in  order  to  secure  a  permit  to 
continue  his  employment.  If  school  children  are  found  residing  at 
placarded  premises  their  names  and  the  name  of  the  school  attended 
are  reported  to  the  office. 

He  states  also  that  he  issues  instructions  that  all  cases  must  be 
isolated,  and  he  is  provided  with  one-page  printed  instructions  to  be 
left  at  all  cases  of  scarlet  fever  and  measles.  Instruction  folders 
formerly  distributed  by  this  inspector  for  the  management  of  cases 
of  typhoid  fever  and  diphtheria  have  not  been  used  for  some  time* 
In  previous  years  several  antifly  leaflets  and  posters  have  been  used. 

The  contagious-disease  inspector  revisits  placarded  premises  occa- 
sionally, but  it  is  difficult  to  believe  that  satisfactory  and  effective 
observance  of  isolation  can  be  assured  in  many  cases. 

rUMIGATION. 

It  is  the  duty  of  the  contagious-disease  inspector  to  fumigate  after 
the  termination  of  cases  of  diphtheria,  scarlet  fever,  smallpox,  cere- 
brospinal meningitis,  typhoid  fever,  and  tuberculosis,  and  occasion- 
ally for  other  conditions.  The  following  routine  is  carried  out: 
About  8  ounces  of  formalin  per  1,000  cubic  feet  of  space  is  sprayed 
by  means  of  a  hand  piunp  over  such  articles  as  mattresses,  carpets, 
linen,  etc.,  and  the  occupant  is  directed  to  air  the  rooms  after  8 
hours  and  then  clean  up  the  room  or  rooms.  It  was  stated  that  this 
use  of  formalin  made  a  general  cleaning  up  rather  necessary. 

For  cases  of  typhoid  fever,  during  the  course  of  the  disease,  it 
has  been  the  practice  to  furnish  chloride  of  lime  as  a  disinfectant  for 
discharges,  toilets,  etc.  This  disinfectant  is  also  freely  used  when 
cellars  have  been  polluted  with  sewage. 

HOSPITAUZATIOK. 

The  Memphis  General  Hospital  is  owned  by  the  city  and  operated 
by  a  board  of  trustees  in  connection  with  the  University  of  Ten- 
nessee. It  has  a  maximum  capacity  of  about  210  beds  and  accepts 
cases  of  typhoid  fever. 

Three  small  frame  buildings  in  the  rear  of  the  city  hospital  are 
used  as  a  communicable  disease  hospital.  The  small  central  build- 
ing serves  as  quarters  for  a  nurse  who  is  on  continuous  duty  during 
her  detaiL  In  one  of  the  ward  buildings  there  is  a  small  office  and  a 
diet  kitchen,  and  in  both  ward  buildings  five  rooms  holding  three 
beds  each,  rather  poorly  furnished  and  heated  with  open  grates. 
Scarlet  fever,  diphtheria,  measles,  chicken  poz,  and  erycdpelas  cases 
are  received  here. 
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Smallpox  cases  are  cared  for  at  a  pest  house  owned  and  operated 
by  the  Shelby  County  authorities  and  located  about  6  miles  from 
the  city.  There  are  about  30  beds  available  here  and  cases  are  trans- 
ferred by  a  private  ambulance  at  the  city's  expense. 

Present  facilities  for  the  hospitalization  of  cases  of  communicable 
diseases  are  manifestly  most  inadequate.  It  would  be  possible  to 
care  for  only  15  cases  in  the  small  communicable  disease  hospital, 
provided  the  sex,  color,  and  disease  happened  to  correspond  to  the 
available  number  of  rooms. 

Provisions  should  be  made  at  once  for  the  erection  of  a  suitable 
hospital  for  the  care  of  cases  of  communicable  disease,  with  a  mini- 
mum capacity  of  at  least  100  beds,  and  it  should  be  located  preferably 
on  the  grounds  of  the  city  hospital. 

DUnSS  OF  SECRETARY. 

The  principal  function  of  the  secretary  to  the  health  department 
consists  in  visiting  reported  cases  of  smallpox  and  such  diseases  as 
meningitis  and  infantile  paralysis,  in  order  to  establish  diagnosis. 

When  a  diagnosis  of  smallpox  is  established  the  case  is  usually 
removed  to  the  pesthouse  unless  conditions  at  the  place  of  residence 
warrant  isolation  at  home.  The  sanitary  officer  proceeds  to  serve 
vaccination  notices  to  all  families  or  households  in  the  block  where 
smallpox  is  found,  ordering  all  persons  therein  to  be  immediately 
vaccinated  either  at  the  health  office  or  by  private  physicians. 

It  was  stated  that  isolation  was  probably  not  very  effectively  car- 
ried out  in  many  of  the  cases  treated  at  home.  The  secretary  makes 
an  effort  to  vaccinate  all  possible  contacts. 

The  secretary  also  is  required  to  compile  data  for  the  monthly  and 
annual  reports.  He  has  no  regular  hours  of  duty,  but  answers  calls 
from  physicians  and  the  health  office.  He  has  served  as  secretary  or 
health  officer  for  a  number  of  years. 

The  duties  of  the  health  officer  in  connection  with  communicable 
disease  have  already  been  described. 

PUBLIC-HEALTH  NURSING. 

During  the  school  term  the  health  department  nurses  are  on  duty 
at  the  schools  from  9  a.  m.  to  3  p.  m.  From  3  p.  m.  until  about  5  p.  m. 
their  time  is  spent  in  visiting  absentees  and  such  cases  of  scarlet  fever, 
diphtheria,  typhoid  fever,  and  malaria  as  may  occur  in  their  districts. 
The  city  is  divided  into  about  16  school  districts  and  each  nurse  is 
assigned  one  or  more  of  these  districts. 

At  the  close  of  school  hours  the  nurse  usually  calls  the  health  office 
for  records  of  cases  of  communicable  diseases  reported  in  her  district, 
and  within  the  time  then  at  her  disposal  she  pays  visits  to  these  cases 
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and  aeeuies  certain  epidemiologic  data  on  mimeographed  forms  pro* 
yided  for  the  purpose. 

When  the  communicable  disease  inspector,  secretary,  or  other  officer 
finds  school  children  in  families  having  a  case  of  any  communicable 
disease  he  notifies  the  o&ce  and  a  form  post  card  giving  the  necessary 
information  is  mailed  by  the  communicable  disease  clerk  to  the  school 
attended  and  the  exclusion  of  the  diildren  follows. 

During  the  period  of  the  year  when  the  schools  are  closed  the 
nurse's  time  is  divide  between  follow-up  work  from  school  records  and 
public-health  nursing  visits  in  connection  with  communicable  diseases. 
Just  how  effective  this  latter  work  has  been  could  not  be  determined. 

The  follovdng  summary  of  "follow-up"  work  appears  in  the 
annual  report  of  the  health  department  for  1918,  the  last  report 

available : 

Public  liealth  nurHtiff  activities,  1918. 

Number  of  visits  made  to  investigate  tuberculosts ^ 1,S87 

Number  of  visits  made  to  tyikhoid  fever 83 

Nnmber  of  visits  made  to  investigate  scarlet  fever 140 

Number  of  visits  made  to  investigate  diphtheria 210 

Number  of  visits  made  to  Investigate  other  diseases 2, 232 

Number  of  cultures  taken  for  diphtheria  (diagnostic  and  release) 877 

Number  of  cultures  talcen  for  Widal 26 

Number  of  smears  for  malaria 53 

Number  of  Instruction  visits 2, 380 

Number  miscellaneous  visits 2, 671 

Number  nursing  visits  to  Influenza 944 

Number  children  sent  to  hospitals  for  operations 54 

Number  referred  to  all  clinics 690 

Number  sent  to  hospitals,  influenza . 120 

Number  referred  to  charities 79 

Secured  glasses  for 13 

Beferred  to  visiting  nurses'  association 152 

Galls  transferred  to  juvenile  court 4 

Total  calls  made 11,503 

DIAGNOSTIC  LABORATORY. 

The  following  summary  for  the  year  1918  indicates  the  character 
of  the  examinations  made  in  the  health  department  laboratory  for 
diagnostic  purposes : 


JHtignoetic  cultures  for  diphtheria 
Betoase  cultures  for  dtphtheda . . . 

Blood  for  Widal  reaction 

Blood  for  plaamodinm 

Sputum  for  tubercle  becfllus 

Spedmens  for  typhaid  ralease — 
Heads  for  negrliDodles 

Total 


729 


Positive. 

Negattre. 

196 

2;  888 

198 

464 

52 

745 

GO 

604 

195 

630 

2 

8i 

25 

28 

4^743 
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There  are  about  10  private  laboratories  in  the  city,  and  it  was  ap- 
parent that  physicians  generally  do  not  patronize  the  city  laboratory 
to  any  great  extent.  In  the  above  summary  many  of  the  diphtheria 
cultures  (877)  were  secured  by  the  city  nurses,  and  many  of  the  speci- 
mens examined  for  the  Widal  reaction  were  secured  during  a  special 
search  made  for  typhoid  carriers. 

Physicians  should  be  encouraged  to  use  and  rely  upon  the  health 
department  laboratory  for  diagnostic  purposes  and  facilities  for  all 
routine  and  special  examinations,  including  the  Wassermann  test, 
should  be  provided.  The  present  city  chemist  is  required  to  devote 
too  much  of  his  time  to  other  activities. 

DIPHTHERIA. 

The  routine  meaures  of  placarding  and  disinfection  have  already 
been  briefly  outlined.  School  children  are  required  to  remain  away 
from  school  until  after  disinfection. 

The  school  nurses  visit  all  cases  reported,  give  instruction  for 
proper  care  of  patients  and  bedside  prophylaxis,  determine  possible 
contacts,  and  note  certain  epidemiologic  data  for  each  case.  They 
frequently  secure  throat  cultures  for  diagnosis  and  release. 

Two  negative  cultures  are  required  before  patients  are  released 
and  one  negative  culture  for  contacts.  These  cultures  are  examined 
in  the  health  department  laboratory.  Blanks  and  swabs  are  sup- 
plied also  to  physicians,  and  the  results  of  examinations  are  phoned 
to  the  physicians  and  the  blank  filed.  A  substation  is  maintained 
at  a  central  drug  store,  where  swabs  can  be  secured  and  diphtheria 
antitoxin  is  furnished  free  to  physicians  for  indigent  cases.  Drug- 
gists are  supposed  to  furnish  to  the  health  department  a  record  of 
all  antitoxin  sold. 

TUBERCULOSIS. 

As  will  be  seen  by  reference  to  Table  III,  tuberculosis  is  very  in- 
completely reported,  and  as  far  as  could  be  determined  there  has 
been  no  continuous  or  extensive  effort  made  to  reduce  the  morbidity 
and  mortality  rates  from  this  disease. 

In  1909,  through  the  efforts  of  the  department  of  health,  private 
funds  were  secured  which  permitted  the  opening  of  some  small  cot- 
tages that  had  previously  been  erected  for  yellow  fever  patients. 
This  institution  served  as  a  tuberculosis  hospital  until  September, 
1919,  at  which  time  it  was  destroyed  by  fire.  In  1918,  148  cases 
were  admitted,  and  94  deaths  occurred  during  that  year. 

A  hospital  for  the  treatment  of  tuberculosis,  to  be  known  as 
Oakville  Sanatorium,  is  soon  to  be  erected  by  joint  action  of  the 
city  and  county  authorities  and  operated  under  the  direction  of  a 
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board  of  trustees.  A  superintendent  has  already  been  appointed, 
and  for  the  present  is  in  charge  of  a  dispensary  for  tubercular  cases 
maintained  in  the  out-patient  department  of  the  city  hospital  by 
arrangement  with  the  University  of  Tennessee.  The  salary  of  this 
superintendent  is  to  be  paid  from  funds  secured  through  a  bond 
issue  floated  for  the  construction  and  operation  of  the  sanatorium. 

A  social  worker  was  engaged  in  tuberculosis  work  for  about  three 
years,  but  this  activity  was  discontinued  in  April,  1920.  Some  field 
work  has  been  undertaken  by  the  school  nurses,  1,887  visite  being 
made  in  1918,  and  only  707  in  1919. 

A  fresh-air  school  is  maintained  by  the  board  of  education,  with 
an  enrollment  of  about  25  children  with  definite  or  suspected  infec- 
tions. One  health  department  nurse  is  on  duty  here  from  about 
8  a.  m.  to  3  p.  m.,  the  balance  of  her  time  being  devoted  to  follow-up 
visits  in  the  homes  of  these  children.  A  physician  is  engaged  in 
part-time  service  for  general  attendance,  physical  examinations, 
and  medical  supervision. 

A  dispensary  was  maintained  at  the  police  station  until  recently, 
when  by  arrangement  the  "  city  dispensary  "  became  part  of  the  out- 
patient department  of  the  University  of  Tennessee  Medical  School. 

The  Public  Health  Nursing  Association,  a  private  organization, 
cared  for  82  cases  of  tuberculosis  during  the  year  1919. 

A  fresh-air  camp  has  been  mainteined  at  the  fair  grounds  for 
several  years  and  five  or  six  children  have  been  cared  for  there. 

The  Shelby  County  Tuberculosis  Association,  a  private  organiza- 
tion, has  performed  some  nursing  of  tubercular  patiente,  and  plans 
are  under  way  for  the  construction  of  a  preventerium  near  the 
Oakville  Sanatorium. 

Table  III. — Deaihs  and  deaih  rates  from  tuberculosis  (all  forms)  hff  color, 

Memphis,  1901-1918, 


Yean. 

Dttths. 

Death  rates  per  100,000. 

Total. 

White. 

Colored. 

Total. 

White. 

Colend. 

1901 

256 
206 
217 
272 
206 
268 
257 
274 
280 
360 
321 
340 
874 
429 
425 
300 
412 
440 

242.1 
272.4 
104.5 
237.7 
261.6 
223.0 
206.8 
217.5 
224.5 
266.1 
240.4 
257.4 
271.8 
307.3 
300.0 
271.7 
286.8 
303.8 

19QS 

190B 

1904 

' 

IflOS 

, 

ItMM 

115 
03 
100 
100 
127 
117 
183 
133 
107 
126 
87 
133 
141 

153 
164 
174 
180 
223 
204 
216 
241 
822 
300 
303 
270 
306 

167.8 
130.6 
135.6 
142.5 
160.0 
144.0 
161.2 
157.8 
124.3 
142.3 
97.2 
145.7 
151.4 

206.3 

1907 

316.2 

lOOg.             

334.0 

1909 

844.0 

IfllO 

424.3 

1911 

386.7 

1912 

1M3 

mi 

1915 

407.1 
462.1 
601.2 
657.4 

mo 

66a4 

WIT 

HHg 

513.8 
662.6 
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Greater  care  should  be  exercised  in  securing  more  accurate  state- 
ments as  to  causes  of  death ;  and  it  is  believed  that  it  would  be  desir- 
able to  have  the  registration  of  births  and  deaths  placed  directly  in 
the  hands  of  the  health  department. 

Chart  I  gives  the  curves  for  the  total  death  rates  from  1900  to  1919 
and  the  curves  for  total  deaths  by  color  for  this  period.  There  has 
been  during  this  period  no  tendency  toward  a  decreasing  death  rate, 
and  it  will  be  noted  that  the  colored  death  rate  has  progressively  in- 
creased. This  fact  should  receive  serious  consideration  and  efforts 
should  be  made  to  reduce  this  increasing  mortality  among  the  colored 
population. 

Because  of  local  hospital  facilities  there  are  undoubtedly  many 
deaths  of  nonresidents  included  in  the  records  for  the  city  of  Mem- 
phis. It  was  found  difficult  and  in  many  cases  impossible  to  pick  out 
the  nonresident  deaths  on  account  of  incompleteness  of  data  supplied 
on  the  certificates.  Attempts  to  determine  the  number  of  nonresident 
deaths  for  the  years  1916  and  1917  from  the  records  failed  to  check 
even  reasonably  close  with  the  table  published  in  the  annual  report 
of  the  department. 

Tabl£  I. — Shotcing  total  hirth8  and  deaths  reported  by  colore  1909-1918,  city  of 

Memphis, 


Year. 


igoo. 

1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


Births. 


WMto. 


1,299 
1,863 
1,780 
8S2 
1,767 
1,438 
1,438 
1,680 
1,588 
1,480 


Cdiond. 


721 
987 
930 
405 
748 
«97 
607 
716 
773 
540 


Total. 


2^020 
2,840 
2,710 
1,257 
2,505 
2,185 
2,135 
2,295 
2,361 
2,020 


Deaths. 


White. 


1,107 
1,329 
1,328 
1,332 
L262 
1,209 
1,303 
1,216 
1,399 
1,831 


Colored. 


1,239 
1,489 
1,605 
1,647 
1,496 
1,690 
1,607 
1,427 
1,559 
1,732 


TotaL 


2^340 
%f^ 
S^8S3 
2,979 
2,758 
2,980 
2,900 
2,643 
2,958 
3,663 


i  Total  births  by  odor  for  1915  are  the  same  as  those  published  for  1914,  obviously  an  error. 

NoTt.— The  above  figures  are  taken  from  the  annual  reports  of  the  health  department  and  are  subject 
toreviflion. 

OONTROL  OF  MIDWIFERY. 

An  ordinance  passed  in  1910  provides  for  the  regulation  of  the 
practice  of  midwifeiy  by  the  issuance  of  a  permit  after  applicants 
have  passed  a  satisfactory  examination  prescribed  and  conducted  by 
the  superintendent  of  health,  with  a  fee  of  $5.  As  far  as  could  be 
determined  there  has  been  no  very  effective  control  over  midwives* 

III,   CONTBOL  OF  COMKUKIOABIiB  DISEASES. 


The  prevention  and  control  of  communicable  diseases  is  consid- 
ered the  most  important  function  of  a  modem  health  department. 


Many  boards  of  health,  sven  to-day,  haTo  been  established  and  are 
being  operated  on  the  theory  (hat  the  control  of  communicable  dis- 
eases depends  largely  upon  successful  sanitary  regulation  of  the  en- 
yironmeoit,  and  for  this  reason  large  sums  of  money  and  great  ex- 
penditures of  energy  have  been  directed  to  all  sorts  of  oaisances 
and  conditions  of  filth  as  being  responsible  for  the  origin  and  spread 
of  many  diseases. 

Preventive  medicine  has  pointed  out  the  more  vital  importance 
of  controlling  the  individual  who  is  sick  or  may  be  infected  with 
any  communicable  disease.  It  is  the  individual,  therefore,  that  be- 
comes the  dangerous  focus  from  which  disease  is  spread,  and  in  the 


measures  adopted  for  the  control  of  communicable  disease,  activities 
must  be  directed  toward  the  individual  rather  than  the  environment, 
and  the  division  of  communicable  disease,  therefore,  becomes  the 
most  important  division  in  the  modem  health  department. 

In  Memphis  at  the  present  time  there  is  no  well-defined  division 
for  the  control  of  communicable  disease.  The  various  activities  that 
ordinarily  are  associated  with  such  a  division  will  be  considered 
here.  This  will  include  morbidity  reporting,  the  duties  of  the  sec- 
retary, health  officer,  contagious-disease  inspector,  sanitary  officer 
school  nnrses,  and  the  diagnostic  laboratory. 
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pression  and  control  of  syphilis  and  gonorrhea  constitutes  one  of  the 
most  important  problems  confronting  every  city  to-day,  and  that  the 
time  has  come  when  the  cloak  of  secrecy  and  privacy,  so  long  favor- 
ing continued  spread  of  these  infections,  must  be  thrown  aside  and 
the  public  health  aspect  of  these  diseases  given  proper  recognition 
and  action,  as  well  as  their  so-called  ^^  social "  or  moral  relations. 

City  ordinances  adopted  July  30  and  October  29,  1918,  and  rules 
and  regulations  of  the  State  board  of  health  under  date  of  June 
23, 1919,  provide  for  the  reporting  and  control  of  venereal  disease. 

There  were  reported  to  the  city  health  department  during  the 
period  of  nine  months  from  July  1, 1919,  to  April  1, 1920, 1,200  cases 
of  venereal  disease,  as  follows:  Syphilis,  515;  gonorrhea,  526;  and 
chancroid,  159. 

The  program  now  being  carried  on  for  the  suppres^on  and  control 
of  venereal  diseases  has  been  developed  under  the  direction  of  a 
Public  Health  Service  officer  in  charge  of  State-wide  work  in  co- 
operation with  the  State  board  of  health.  These  activities  have  been 
tied  in  with  and  have  broadened  the  work  of  the  venereal  disease 
clinic  previously  operated  in  connection  with  the  out-patient  depart- 
ment of  the  University  of  Tennessee  Medical  School.  From  the 
State  allotment  of  Federal  funds  there  was  apportioned  to  the  city 
of  Memphis  approximately  $3,600  for  the  fiscal  year  ending  June  30, 
1920.    A  social  worker  was  added  to  this  clinic  in  December,  1919. 

Free  rugkt  clime, — ^Under  the  direction  of  the  State  officer  in 
charge  of  the  division  of  venereal  diseases  a  free  night  clinic  for  men 
has  been  established  at  the  out-patient  department  at  the  university 
between  the  hours  of  7  and  11  p.  m.,  and  from  the  State  allotment 
one  director  of  clinics  and  one  male  nurse  were  engaged  for  part- 
time  service,  each  at  a  salary  of  $100  per  month.  Cases  of  syphilid 
are  admitted  to  the  city  hospital  for  the  administration  of  arsphe- 
namine. 

Exavvination  of  arrested  women. — As  a  far  as  possible,  women  ar- 
rested by  the  police  are  held  for  examination  when  there  is  reason  to 
believe  they  are  infected.  On  February  1, 1920,  the  city  appointed  a 
chief  of  the  women's  protective  bureau  under  the  department  of 
police  and  provided  her  with  office  quarters  at  the  central  police  sta- 
tion and  in  addition  two  protective  officers  and  one  clerk.  This 
officer  had  previously  come  to  Memphis  in  October,  1918,  in  connec- 
tion with  the  law  enforcement  division  of  the  Committee  on  Training 
Camps  Activities. 

In  May,  1919,  there  was  appointed  one  examining  physician,  who 
was  placed  upon  the  health  department  pay  roll  at  a  salary  of  $60  per 
month,  and  one  health  department  nurse  was  assigned  to  duty  at  this 
police  clinic.    Active  examination  of  suspected  women  was  begun  in 
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June,  1919.  These  ezammatioiifl  are  conducted  usually  in  the  fore- 
noon for  such  suspects  as  can  be  held  over.  Occasionally  some  of 
the  examinations  are  made  at  the  night  clinic. 

Of  the  94  women  arrested  by  the  police  and  19  others  brought  in 
from  other  sources,  32  were  examined  for  venereal  diseases,  and  of 
this  number  the  diagnosis  of  positive  syphilis  was  established  in  14 
and  positive  gonorrheal  infection  in  3.  Seven  of  these  were  sent  to 
the  detention  home  for  women,  16  to  the  workhouse,  7  to  the  clinic 
at  the  out-patient  department,  and  3  allowed  to  continue  proper 
treatment  with  private  physicians. 

Detention  hrnne  far  women. — A  temporary  detention  home  was 
established  in  January,  1919,  for  venereally  infected  white  women. 
Those  who  are  also  drug  addicts  are  placed  in  the  workhouse.  The 
director  of  clinics  and  volunteer  physicians  treat  these  detained 
cases.  About  150  girls  and  women  have  been  cared  for  at  this  deten- 
tion home,  and  because  of  its  physical  condition  plans  are  under  way 
for  new  quarters. 

Plans  far  coming  year. — ^The  State  officer  in  charge  of  venereal 
disease  has  submitted  to  the  mayor  and  health  department  a  plan 
and  budget  for  the  continuance  of  the  venereal-disease  work  for 
the  fiscal  year  beginning  July  1,  1920.  In  order  to  make  available 
to  the  city  its  portion  of  the  Federal  fund  allotted  to  the  State 
of  Tennessee,  this  budget  calls  for  the  appropriation  of  $5,889  to 
match  an  equal  sum  to  be  allocated  from  the  State  allotment.  It 
is  understood  that  an  agreement  has  been  reached  to  make  this 
budget  available. 

Because  of  its  important  bearing  upon  the  public  health  the  con- 
trol of  venereal  diseases  should  be  carried  on  under  the  direct  super- 
vision of  the  health  department.  For  this  reason  it  is  recommended 
that  there  be  established  in  the  health  department  a  division  of 
venereal  disease  as  a  subdivision  of  the  Bureau  of  Communicable 
Disease.  The  plan  of  organization  and  personnel  required  for  such 
a  division  should  be  determined  after  further  conference  with  the 
officer  in  charge  of  the  State  division  of  venereal  disease. 

TYPHOID  FEVER. 

In  1919  the  city  of  Memphis  had  the  highest  death  rate  from 
typhoid  fever  among  60  large  cities  in  the  United  States  having  popu- 
lations over  100,000.  This  imenviable  rate  of  58.4  deaths  per  100,000 
population  was  also  the  highest  death  rate  occurring  in  any  of  these 
large  cities  since  1911,  in  which  year  Memphis  again  headed  the  list. 

The  following  table  is  compiled  from  data  published  in  the 
Journal  of  the  American  Medical  Association  on  March  6, 1920,  and 
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serves  to  compare  the  mortality  from  typhoid  fever  in  a  number  of 
southern  cities : 

Table  IV. — Comparison  of  death  rates  from  typhoid  fever  of  the  city  of 

Memphis  wUh  other  southern  otHes. 


Citlni* 


Memphis,  Tenn.. 
NashyiUe,  Tom.. 
Birminsham,  Ala 
New  Orwani,  1*. 

DaiDafl,  Tex 

8«i  Antonk),  Vex 

Atlanta.  Oa 

Lottievflle.Ky... 
Richmond,  Va... 


I>eath  rates  per  100,000  populatkn. 


1910 


58.4 

16.8 

li.6 

13.7 

12.2 

0.6 

0.0 

0.0 

3.7 


1918 


15.0 
32.7 
31.9 
20.1 
12.6 
54.3 
14.4 
12.4 
7.5 


Avenge 
191»-1919. 


32.6 
23.5 
36.8 
20lO 
17.9 
20w6 
14.6 

las 
las 


Avenge 
1911-1915. 


42.5 
40.2 


20.9 


20.5 
81.4 
19l7 
15.7 


1906-1910. 


3&3 
6La 


85l6 


5&4 

52.7 
34.0 


Table  V  is  presented  to  show  the  monthly  distribution  of  typhoid 
fever  in  Memphis  for  the  years  1910  to  1919,  and  the  total  deaths  for 
these  years. 

Chart  3  is  based  upon  the  data  contained  in  Table  Y.  These  curves 
indicate  graphically  the  average  monthly  incidence  of  typhoid  for  the 
10-year  period  1910-1919.  In  computing  these  rates,  the  same  popu- 
lation figures  used  in  Table  in  have  been  employed,  and  it  is  be- 
lieved that  the  rates  as  given  in  the  tables  and  charts  will  represent 
minimum  rates. 


Table  V. — Showing  deaths  from  typhoid  fever,  by  months,  1910-1919,  city  of 

Memphis. 


1911  ^ 
19121. 
1913>. 
19141. 
19151 . 
19161. 
1917.. 
1918.. 
19191. 


Total. 


2 
8 
1 
2 
4 
4 
8 
1 
4 


24 


5 
3 
3 


14 


1 
2 


1 
4 

1 
1 


32 


42 


t 

-< 


1 
2 
1 
1 
1 
4 
2 


24 


36 


I 


3 

3 

25 


2 

1 
1 
1 
1 
10 


47 


2 
2 
13 
3 
6 
2 
6 
3 
1 
4 


42 


3 

9 
8 
8 
8 
6 
19 
5 
4 
7 


n 


4 

26 

11 

9 

4 

5 

10 

5 

5 

7 


86 


I 


00 


10 
20 

4 
9 
6 
5 
5 
7 
4 
2 


72 


I 

O 


7 
11 
5 
4 
8 
4 
3 
4 
2 
2 


50 


Hi 


2 
6 


1 
12 


51 


I 


2 
3 
6 
3 
4 


4 
2 
1 
1 


26 


3 

o 


87 
80 
40 
61 
30 


567 


1  YigartB  eecored  from  the  death  oertifleateB  (traiiMripts)  on  file  in  office  of  health  department.  For 
1917  and  1918  the  data  were  taken  from  the  annual  reports  as  pohUshed  by  the  health  department.  It  wfll 
be  Ibond  that  total  deaths  and  deaths  by  months  do  not  check  with  publiahed  mortality  reoovda  of  the 
United  States  Bureau  of  the  Census.  The  discrepancies  i^pearing  in  the  annual  lepocts  of  the  health 
department  are  unexplained.  The  totals  riven  here  are  prMwbly  suffldently  aeounte  for  todlrating  at 
least  rou^y  the  monthly  inddenffe  of  typhoid  ferer. 

Chart  4  is  presented  to  show  the  annual  death  rates  from  typhoid 
fever  for  Memphis  for  the  20-year  period  from  1900  to  1919  and  for 
comparison  a  similar  curve  for  the  city  of  Louisville,  Ky.,  beginning 
in  1901. 
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The  high  peaks  for  the  years  1911, 1913,  and  1919  are  due  to  definite 
epidemics*  The  relatively  lower  rates  for  1917  and  1918  are  encour- 
aging, although  the  data  for  these  years  has  not  been  verified.  In  the 
absence  of  epidemiologic  data,  the  factors  responsible  for  this  exces- 
sively high  mortality  from  a  readily  preventable  disease*  can  not  be 
definitely  determined. 
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Louisville,  Ky.,  represents  a  city  fairly  comparable  to  Memphis. 
The  curves  of  typhoid  mortality  for  the  Kentucky  city  indicate  a 
much  better  control  over  this  infection.  The  decided  drop  in  the 
curve  following  the  year  1907  was  due  to  the  installation  of  a  safe 
water  supply  and  the  extension  of  the  sewerage  system. 


Chart  5  gives  the  uinual  distributioD  of  mortality  from  typhoid 
fever  in  Memphis  by  color  for  the  20-year  period  from  1900  to  1919. 
The  mortality  rate  among  Negroes  has  exceeded  that  of  the  whites 
with  the  exception  of  the  years  1900-1903  and  1917.  During  the 
epidemic  years  1911, 1912,  and  1919  this  unequal  distribution  by  color 
is  clearly  shown  in  the  chart.  In  attempting  to  explain  the  higher 
incidence  among  the  Negroes,  without  epidemiologic  study,  a  number 
of  possible  contributing  factors  must  be  cimsidered,  namely,  private 
well  supplies,  insanitary  privies  and  yard  closets,  poor  housing  con- 
ditions and  environment,  and  lack  of  appreciation  of  the  bearing  of 
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personal  hygiene  upon  the  spread  of  typhoid  fever  and  similar  infec- 
tions. 

The  high  incidence  of  typhoid  fever  among  the  colored  population 
in  Memphis  has  a  distinct  influence  upon  its  incidence  among  the 
white  residents  because  of  the  distribution  of  the  colored  sections  and 
their  association  with  the  white  families  as  servants  and  in  other 
capacities.  To  reduce  the  general  death  rate  from  this  disease  it  will 
be  necessary  to  eliminate  the  factors  responsible  for  its  continued 
high  prevalence  among  Negroes. 
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Waier-bome  epidemics. — Although  it  is  generally  understood  that 
at  least  two  water-borne  epidemics  have  occurred  in  Memphis,  in 
1912  and  1919,  there  are  practically  no  published  records  of  these 
epidemics  of  any  epidemiologic  value. 

WJS  epidemic. — In  1912  the  Mississippi  Kiver  overflowed  its  banks. 
Chuiog  the  flood  stages  it  is  reported  that  sewer  mains  were  bro^n, 
and  polluted  water  found  its  way  into  one  of  the  water-supply  sys- 
tems through  a  broken  manhole.  Direct  pollution  of  a  tunnel  col- 
lecting water  from  artesian  wells  resulted,  and  623  cases  with  82 
deaths  are  recorded  in  the  annual  report  of  the  health  department 
for  that  year.  Table  V  shows  the  deaths  reported,  with  the  peak 
of  the  epidemic  occurring  in  April. 
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Efforts  were  made  to  limit  the  epidemic  by  means  of  a  shut-off 
Etystem.  Sprinkling  carts  were  used  to  distribute  safe  drinking 
water,  and  the  mains  later  disinfected  by  means  of  chloride  of  lime, 
using  10  to  20  pounds  per  million  gallons  of  water  pumped.  Over 
10,000  persons  were  reported  to  have  been  inoculated  with  anti- 
typhoid vaccine. 

19J9  epidemie. — Early  in  the  year  1919  there  occurred  a  distinct 
epidemic  of  typhoid  fever,  and  again  the  public  water  supply  has 
been  convicted  as  the  cause  of  an  epidemic.  No  record  of  the  epi- 
demic has  been  prepared.    It  is  reported  that  a  sewer  main  broke 
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and  raw  sewage  again  entered  the  tunnel  system.  The  record  of 
the  total  number  of  cases  resulting  from  this  catastrophe  was  not 
available.  Table  V  shows  the  number  of  deaths  reported  and, 
roughly,  the  chronology  of  the  epidemic  which  prevailed  during 
February,  March,  and  April. 

Other  typhoid  epidemics. — ^In  1911  the  annual  report  for  that  year 
ecords  the  fact  that  during  the  summer  ^Hhe  entire  southern  sec- 
tion of  the  country  was  afflicted  with  typhoid  fever.'*  A  total  of 
623  cases  were  reported,  538  among  the  whites  and  85  among  the 
colored  population.  No  further  comment  is  made  as  to  the  probable 
cause  of  this  epidemic.  It  seems  very  probable,  although  the  evi- 
dence  is  not  conclusive,  that  this  epidemic  may  have  resulted  from 
contamination  of  the  city  water  supply.  Bacteriological  examina- 
tions  were  taken  only  at  irregular  intervals,  and  there  had  existed 
and  still  exists  a  feeling  of  security  in  the  purity  of  this  water  sup- 
ply. Subsequent  histories  of  undoubted  water-borne  epidemics  rather 
strengthens  the  opinion  that  the  epidemic  of  1911  may  very  probably 
have  resulted  frcmi  pollution  of  the  public  water  supply. 

In  1916  a  considerable  outbreak  of  typhoid  fever  was  attributed 
to  an  infected  ice-cream  supply.  No  record  of  this  outbreak  appears 
in  the  annual  reports  of  the  health  department.  In  July  of  that  year 
the  city  chemist  examined  blood  specimens  from  persons  employed 
on  a  dairy  located  in  Oakville,  Shelby  County.  This  dairy  supplied 
about  40  gallons  of  milk  daily  to  the  Memphis  Ice  Cream  Co.,  tiie 
milk  being  used  without  pasteurization  in  the  manufacture  of  ice 
cream.  Of  four  blood  specimens,  one  gave  a  strongly  positive 
AVidal  reaction  for  typhoid.  The  girl  frcxn  whom  the  specimen  had 
been  secured  died  July  29  of  typhoid  fever. 

The  cases  occurring  during  this  epidemic  were  quite  generally 
scattered  over  the  city,  and  there  was  reported  to  have  occurred 
a  general  increase  in  the  incidence  of  the  disease  in  the  surrounding 
country.  The  epidemiologic  history  as  collected  by  the  city  chemist 
points  to  the  ice  cream  sold  by  the  company  mentioned  above  as  a 
possible  source  of  a  number  of  cases.  One  hundred  and  fifty-seven 
cases  had  their  onset  during  the  month  of  July. 

It  is  most  unfortunate  that  more  complete  records  of  the  epidemi- 
ology of  typhoid  fever  in  Memphis  have  not  been  assembled.  The 
distinct  epidemics  that  have  occurred,  and  the  high  endemic  incidence 
of  this  disease  has  deserved  more  serious  consideration  than  has 
been  given. 

SPudy  aTkd  control  of  typhoid. — ^There  is  no  evidence  of  any 
real  epidemiologic  study  of  typhoid  fever.  No  spot  maps  or  other 
valuable  aids  to  such  a  study  have  been  used. 

The  number  of  cases  reported  during  the  period  1910  to  1918 
is  shown  in  Table  VI,  compiled  from  annual  reports  of  the  health 
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department.    From  these  data,  it  is  apparent  that  an  average  of 
about  75  per  cent  of  all  cases  have  been  reported. 

TABZf  VI. — ShMcing  number  of  cases  of  typhoid  fever  reported  to  healih  de- 
partment for  the  years  1910-191S, 


Yean. 


mo. 

1911. 

ina. 
ma. 

1*14. 


Cases 
reported. 

Deaths. 

Indicated 

case 
fataUty. 

PercenL 

180 

38 

21.1 

037 

88 

14.0 

eeo 

80 

12.0 

280 

49 

10.9 

430 

61 

13.9 

Yean. 


1915 
1916 
1917 
1918 


Cases 
reported. 


233 
030 
248 
110 


Doatitf. 


39 
06 
32 
33 


Indicated 

ease 
fataUty. 


Ptrtmt. 
16.7 
12.5 
12.9 
19.5 


The  cases  reported  are  placarded  by  the  sanitary  officer  or  con- 
tagious disease  inspector.  Each  case  is  said  to  be  visited  by  a  health 
department  nurse  who  is  supplied  with  a  form  card  for  the  collection 
of  epidemiologic  data.  A  similar  card  is  provided  for  the  conta- 
gious disease  inspector.  The  information  called  for  on  these  cards 
is  fairly  complete  and  would  serve  as  the  basis  of  study,  but  as  far 
as  could  be  determined  there  has  been  no  use  made  of  such  data. 
These  cards  are  merely  filed  in  current  files  until  the  termination  of 
the  cases. 

The  bedside  prophylaxis  of  cases  of  typhoid  fever  is  apparently 
left  to  such  directions  and  instructions  as  may  be  given  by  the  attend- 
ing physician.  The  nurses  do  not,  as  a  routine  at  least,  revisit  these 
cases.  The  contagious  diease  inspector  provides  chloride  of  lime  for 
some  cases  for  use  as  a  disinfectant  of  infectious  discharges,  etc. 

It  is  eictremely  doubtful  if  small  outbreaks  of  this  disease  could 
be  detected  on  account  of  the  very  limited  data  collected  and  the  ab- 
sence of  the  necessary  epidemiologic  study. 

Fa^ctors  responsible  for  typhoid  fever  in  Memphis.-^A  brief  de- 
scription of  the  public  water  supply  system  will  be  given  under  a 
separate  heading.  Bef  erence  has  already  been  made  to  the  epidemics 
caused  by  direct  gross  pollution  of  the  public  supply.  Without  more 
extensive  epidemiologic  study,  the  relation  of  this  factor  to  typhoid 
incidence  can  not  be  definitely  determined. 

In  addition  to  the  public  water  supply,  circumstantial  evidence 
points  strongly  to  certain  other  local  factors  which  are  very  prob- 
ably vitally  concerned  in  maintaining  a  high  endemic  incidence  of 
this  disease,  namely,  numerous  private  wells,  insanitary  privies,  and 
80-caUed  "yard  closets,"  excessive  fly  prevalence,  inadequate  collec- 
tion and  disposal  of  garbage  and  organic  filth,  and  lack  of  effective 
control  over  milk  supplies  and  foodstuffs. 

With  these  conditions  in  mind,  and  in  the  absence  of  adequate  and 
effective  control  over  actual  cases  of  typhoid  fever  as  dangerous  foci 
of  infection  for  further  spread  of  the  disease,  it  does  not  seem  diffi- 
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cult  to  understand  the  excessive  prevalence  of  this  disease.  Further 
reference  to  some  of  these  typhoid  factors  will  be  made  under  sub- 
sequent headings. 

The  control  of  typhoid  fever  is  one  of  the  problems  confronting  the 
health  department  of  this  city.  The  incidence  of  this  disease  may  be 
taken  as  a  fairly  reliable  index  of  the  general  sanitary  conditions 
prevailing,  and  while  some  of  the  factors  contributing  to  its  high 
endemic  prevalence  are  at  once  apparent,  a  thorough  epidemiologic 
study  should  be  undertaken  at  once  in  order  to  determine  tiiose  fac- 
tors most  responsible  and  every  effort  made  then  to  eliminate  or  cor- 
rect these  conditions  and  thus  prevent  unnecessary  sickness  and  loss 
of  life. 

INTANT  HOBTALITT. 

Since  1910  there  has  occurred  a  yearly  average  of  500  deaths  among 
infants  and  children  under  5  years  of  age,  and  for  the  same  period 
150  infants  for  each  1,000  births  reported  have  died  during  their 
first  year.  This  latter  rate,  while  obviously  high  because  of  the  fact 
that  all  births  are  not  reported,  in  actual  numbers  of  deaths  repre- 
sents an  annual  average  of  over  350  deaths  during  the  first  year  of 
life. 

Table  Vll  gives  the  number  of  stillbirths  and  premature  births 
reported  to  the  health  department  since  1910.  There  is  also  included 
the  indicated  death  rates  for  all  causes  under  1  year  and  5  years, 
for  diarrhea  and  enteritis  under  2  years,  and  for  other  causes  in  early 
infancy. 

While  the  percentage  of  deaths  in  infants  under  1  year  of  age 
and  in  children  under  5  years  compares  favorably  with  other  southern 
cities  and  is  perhaps  lower  than  the  average  for  all  registration 
cities,  there  is  no  reason  why  strenuous  efforts  should  not  be  made 
to  prevent  this  unnecessary  sacrifice  of  innocent  lives  by  the  inaugu- 
ration of  measures  providing  for  prenatal  care  of  expectant  mothers, 
the  care  of  newborn,  and  the  health  and  welfare  of  children  during 
their  helpless  ages. 
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There  has  heen  no  systematic  or  continued  program  adopted  ana 
carried  on  by  the  health  department  along  lines  of  infant  or  child 
welfare  activities.  For  a  few  years  the  Public  Health  Nursing  Asso- 
ciation has  undertaken  independently  a  limited  amount  of  infant 
welfare  work  during  summer  months,  as  shown  in  the  following 
summary  of  its  activities : 

Summary  of  prenatal  and  infant  welfare  work    {July,  August ,  September^ 

1919),  Public  Health  NurHng  Association. 
Prenatal: 

Number  of  visits  to  lionses 028 

Number  of  clinics  att^ided 11 

Number  of  deliveries  attended 12 

Prenatal  cases  under  care  Jan.  1, 1920 58 

Pregnancies,  dlsmiesed  to  hospitals,  etc.,  for  confinement 130 

Assistance  given : 

Doctors   sent 00 

Hospital  care  secured  for 118 

Prescriptions  filled 97 

Ambulance  sent 43 

Infant  welfare: 

Baby  conferences  held  with  baby  specialists  in  attendance 16 

Attendance   at  conferences 82 

Number  of  babies  visited  in  homes 130 

Number  of  infant  welfare  visits 885 

Instructive  visits  in  care  and  pr^Miration  of  food 200 

Diseases  of  early  infancy  and  malformations 141 

Care  of  new  born 159 

AfUk  stations. — During  the  past  two  years  the  nurses  of  the  health 
department  have  operated  eight  milk  stations  during  one  or  more 
months  in  summer.  These  stations  have  been  financed  by  the  Mem- 
phis Press,  and  milk  has  been  supplied  to  babies  without  charge.  The 
stations  are  open  from  9  a.  m.  to  noon  daily,  babies  are  weighed,  and 
general  advice  is  given  to  the  mothers.  In  the  afternoon  the  nurses 
visit  the  homes  for  follow-up  work.  It  was  stated  that  from  30  to 
200  babies  have  attended  each  milk  station. 

Coordination  of  activities. — ^There  has  been  a  decided  lack  of  co- 
ordination between  the  health  department  and  other  agencies  con- 
cerning themselves  with  infant  welfare  as  well  as  other  public  health 
activities.  In  reorganizing  and  developing  these  activities,  the  full 
support  and  cooperation  of  all  nonofficial  organizations  should  be 
sought  and  the  administration  and  direction  of  all  prenatal  and 
child  welfare  activities  undertaken  in  Memphis  should  be  centered  in 
the  health  department  in  order  to  make  possible  a  systematic  and 
comprehensive  program. 

DEATHS  FROM  PREVENTABLE  DISEASES. 

Approximately  40  per  cent  of  the  deaths  occurring  each  year  are 
the  result  of  diseases  that  are  usually  classed  as  preventable,  as  shown 
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by  Table  VlU.  If  to  this  group  there  are  added  deaths  from  ^  ex- 
ternal causes,"  including  homicides  and  those  resulting  from  other 
forms  of  violence,  the  proportion  of  preventable  deaths  will  usually 
exceed  50  per  cent  of  the  deaths  from  all  causes. 

With  an  adequate  division  of  communicable  diseases  it  should  be 
possible  to  markedly  reduce  this  unnecessary  loss  of  human  lives 
every  year.  Special  attention  should  be  given  to  typhoid  fever,  the 
common  diseases  of  childhood,  pulmonary  tuberculosis,  the  pneu- 
monias, and  the  various  causes  of  infant  mortality. 

Table  VIII. — Shoicing  deaths  from  certain  preventable  causes,  far  the  years 

1910^1918,  city  of  Memphis. 


DteOQBBB. 

1910 

1911 

1912 

1918 

1914 

1915 

1910 

1917 

1918 

Total 

Tmboid  fever 

88 
102 

87 

119 

1 

9 

8 

19 

22 

27 

18 

47 

7 

14 

825 

23 

1 

13 

89 

280 

138 
89 

80 
106 

49 
90 

01 
79 

89 

90 

00 

00 

82 
45 

88 
44 

47S 

SSST  . 

748 

f||lia|]nf>x 

1 

M«lfflMI 

1 

7 

4 

13 

84 

19 

54 

9 

5 

851 

7 

1 

1 

0 

10 

85 

22 

48 

9 

20 

349 

24 

"*'"37' 
85 
201 

97 
89 

4 
12 
18 
17 
20 
7 
89 
18 
87 

885 

15 

1 

50 
24 

240 

09 
81 

0 

2 

10 

20 

18 

11 

SO 

4 

100 

484 

83 

1 
5 

"""is' 

25 
10 
43 
5 
99 
410 
28 

o' 

1 

17 
20 
22 
52 
10 
45 
800 
81 

16 

4 

11 

28 

15 

19 

69 

9 

89 

409 

22 

4 

8 

8 

12 

172 

18 

62 

8 

32 

407 

29 

41 

Sflvlotfflivfl' 

42 

Wliffopf  iiff  fotiflfti 

72 

l>tphtl>ar&  sn^  croup 

168 

Tiifiii«fi«4  (pirp*)  -  -' 

800 

UyatKivBFj  •••T.... ............ 

152 

Sflptf  cnDte 

489 

09 

408 

TalMrculo8i8(aUfcnii8) 

fKrpblliB 

8,410 
212 

2 

OerebrogpiTBfcl  mmtngitia 

BraifiMw. .    

17 
80 

205 

140 
21 

15 

19 

200 

100 
40 

2 

10 

247 

70 
41 

2 

10 

177 

47 
19 

10 

24 

350 

01 
28 

11 

20 

824 

07 
80 

103 
236 

DtaRlMa  and  enteritis: 

Under  2  years 

2,910 

784 

Oyer  2  years 

29f 

Total  deaths,  aUeaostf. . 
Deattas     from     prevcotabie 

2,818 

1,128 
39.9 

2,883 

1,280 
43.3 

2,979 

1,188 
89.7 

2,758 

1,072 

88.8 

2,989 

1.208 
85.7 

2,000 

1,107 
40.2 

2,048 

981 
37.1 

2,966 

1.181 
39.9 

3,508 

1,770 
W.7 

Percfln*--  

With  the  execptlon  of  the  destbefram  typholdf eycr  the  flguresln  the  above  table  were  taken  from  amnal 
reports  of  the  bwlth  department. 


EFmEMIOIiOGIO  STUDY. 

When  cases  of  communicable  diseases  are  fairly  completely  re- 
ported to  the  local  health  department  and  adequate  records,  tabula- 
tions, and  spot  maps  are  prepared  and  carefully  and  consistently 
studied,  the  health  department  is  at  all  times  in  a  position  to  know 
quite  accurately  the  incidence  and  geographic  distribution  of  the 
prevalent  infections.  Excessive  endemic  prevalence  and  mild  out- 
breaks of  communicable  diseases  will  be  detected. 

This  so-called  epidemiologic  study  is  a  most  important  activity 
and  it  requires  special  training  and  practical  experience.  Success- 
ful control  of  communicable  diseases  depends  upon  the  carrying 
out  of  such  measures  as  may  be  decided  upon  after  a  careful  study 
of  the  epidemiologic  data  assembled.  Any  other  method  or  attempt 
to  control  any  communicable  disease  is  haphazard,  unscientific,  and 


46 

expensive,  because  much  time  and  energy  will  be  wasted,  and  the 
main  factors  responsible  for  the  spread  of  a  disease  may  be  entirely 
overlooked. 

As  far  as  could  be  determined,  there  has  been  in  Memphis  very 
little  attempt  to  conduct  any  epidemiologic  stud^  of  even  the 
more  prevalent  diseases.  Although  a  certain  amount  of  data  is  col- 
lected on  forms  provided  for  such  diseases  as  typhoid  fever  and 
tuberculosis,  no  practical  use  is  made  of  this  information.  In  the 
proposed  reorganization  of  activities  the  activities  of  the  division  of 
commimicable  diseases  must  be  carefully  and  thoroughly  developed. 

HEALTH  ACTlVrriES  OF   NONOmCIAL  ORGANIZATIONS. 

Reference  has  already  been  made  to  the  financial  aid  extended  by 
the  city  to  the  associated  charities  and  the  Public  Health  Nursing 
Association.  These  grants,  if  maintained  at  a  similar  scale  in  1920, 
will  amount  to  about  $12,000.  This  sum  is  charged  against  the 
health  department  expenditures,  and  it  is  intended  largely  to  relieve 
the  city  of  further  obligations  concerned  with  the  care  of  the  in- 
digent. The  city  exercises  no  supervision  over  the  expenditure  of 
these  allotments,  and  while  there  is  undoubtedly  much  good  accom- 
plished, it  does  not  seem  to.  constitute  a  good  business  policy  on  the 
.  part  of  the  city  government,  and  surely  should  not  be  made  a  charge 
against  the  health  department  budget. 

^  While  some  of  these  nonofficial  organizations  are  not  concerned 
directly  with  public-health  activities,  a  part  of  the  work  carried  on 
by  the  Public  Health  Nursing  Association  is  closely  allied  to  the 
functions  belonging  to  a  municipal  health  department,  and  the 
Shelby  County  Tuberculosis  Association  concerns  itself  solely  with 
the  problem  of  tuberculosis. 

The  following  report  of  the  Public  Health  Nursing  Association 
for  the  year  1919  indicates  the  activities  and  scope  of  work  carried 
on  by  this  organization.  In  addition  to  the  officers  and  one  director 
of  nurses,  there  are  employed  four  white  and  five  colored  nurses  in 
the  field  and  one  nurse  for  office  work. 

Bwnmary  of  report  of  PubUo  Health  NwrHng  AisodatUm^  1919  {exchisive  of 

prenatal  and  infant  welfare  tcork). 

Number  of  patients  brought  forward 87 

Number  of  new  patients 4,437 

Number  of  patients  still  under  care  at  end  of  year 364 

Patients  classified:  P&tleiita. 

Afisociated  charities,  7,260  visits 1,889 

Metropolitan  Life  Insurance  CJo.,  12,960  visits 2, 848 

Home  Service  Section,  American  Red  Gross,  248  visits 47 

Western  union 22 


47 

Patients  classified — Continued.  Fatleiits. 

Pay  service 12 

Other 119 

Clinic  and  other  visits,  260. 
Absent,  no  illness,  or  not  fonnd,  240  visits. 
Diagnosis  of  dismissed  cases: 

Typhoid  fever 123 

Influenza  and  la  grippe - 911 

Malaria 99 

Tuberculosis  of  lungs  (positive) 71 

Tuberculosis,  other  forms . 11 

Pellagra IS 

Other  general  diseases ^24 

Cancer 25 

Nervous  system  and  organs  of  flpecial  sense 110 

Circulatory  system 09 

Req;>iratory  system,  pneumonia,  bronchitis,  etc 818 

Digestive  systan,  diarrhea  and  enteritis 170 

Other  diseases 257 

Genlto-urinary  system  and  adneza 220 

Puerperal  state,  puerperium 248 

Other  diseases 61 

8kin  and  cellular  tissue 44 

Bones  and  organs  of  locomotion 5 

Old  age  and  senility 25 

Affections  produced  by  external  causes 277 

Not  found 119 

Ill-defined  or  undiagnosed 841 

Classification  of  dismissed  cases: 
Condition  on  discharge — 

Cured  or  improved 3,402 

Unimproved 425 

Dead 104 

No  illness,  not  found 119 

Color  and  sex — 
White- 
Female 1,880 

Male 061 

Colored — 

Female 1, 648 

Male 400 

Unknown 119 

Discharged  to — 

Dispensary 211 

•    Hospital 188 

Others 862 

Family 8,124 

Unknown 131 

There  should  be  developed  and  fostered  a  closer  alliance  between  the 
health  department  and  the  several  private  organizations  in  order  to 
bring  about  a  uniform  and  consistent  program  of  all  public  health 
activities  and  to  utilize  to  best  advantage  all  resources  available  for 
health  work. 
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IV.  Heamm  Supervision  of  School  Children. 

The  provision  of  a  medical  service  for  the  ph3rsical  examination  of 
school  children  and  the  direct  control  of  preventable  communicable 
diseases  in  schools  and  for  the  remedial  care  and  correction  of  certain 
physical  defects  which  otherwise  are  so  frequently  neglected  through 
ignorance,  intention,  or  lack  of  financial  resources  should  form  a  part 
of  the  public  health  program  of  every  community, 

MEDICAL  INSFBCnON  OF  SCH00Ii3. 

From  1908  to  1916  a  force  of  part-time  physicians  was  employed 
for  the  medical  inspection  of  school  children.  In  1914  17  physicians 
and  4  nurses  were  engaged  in  this  work.  The  medical  force  was 
reduced  to  1  part-time  physician  with  12  nurses  in  1917. 

How  valuable  this  service  may  have  been  can  not  be  determined 
from  the  records  and  published  reports.  For  example,  in  1914  there 
were  18  physicians  acting  as  medical  inspectors,  4  out  of  a  total  of 
84  schools  were  visited,  and  6,073  physical  examinations  made  out  of 
a  school  enrollment  of  about  20,000  pupils. 

In  1918  the  following  summary  from  the  report  of  the  chief  school 
inspector,  as  published  in  the  annual  report  of  the  health  department 
for  the  year,  indicates  the  general  activities  of  this  division,  with  a 
personnel  of  1  medical  inspector  and  14  nurses: 

Summaru  report  of  medical  inspection  of  schools  (1918). 

Pliysical  examinations  made 13,967 

Cultares  taken 046 

Vaccinations   made 24 

Booms  fumigated 16 

Pupils   readmitted 5,  T21 

Pupils  excluded : 

Communicable  diseases 2, 237 

Gases  not  diagnosed 090 

Exposure  to  contagious  diseases 333 

Excluded  for  vaccinations 1,621 

Diseases  or  defects  requiring  treatment : 

Hypertrophied  tonsils 8, 446 

Adenoids 1, 168 

Nasal  catarrh 40 

Malaria 82 

Defective  vision 380 

Defective  hearing 112 

Defective  speech 58 

Defective  teeth 4,826 

Skin    affections 94 

Orthopedic 24 

Backward  chUdren 52 

Miaoellaneous , 3,263 
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Defects  corrected : 

Adenoids 190 

Tonsils 215 

Eyes,  operations  and  treatments 33 

GiaflBes  fitted 28 

Teeth  fiUed 1, 240 

Eiars  treated 18 

Bar  operations : 3 

Miscellaneous 15 

Although  this  report  appears  under  the  caption  of  ^^  Medical  in- 
spection  of  schools,"  it  was  learned  that  it  represented  largely  the 
activities  of  the  health  department  nurses.  The  ''  physical  examina- 
tions  "  were  made  usually  by  the  nurses,  and  many  of  the  pupils  ex- 
cluded because  of  communicable  diseases  were  excluded  as  a  result 
of  notifications  sent  to  the  schools  after  reports  of  cases  had  been  re- 
ceived by  the  health  departm^it 

PRESENT  SCHOOL  INSPECTION  SERVICE. 

At  present  there  is  no  medical  personnel  engaged  primarily  for 
the  health  supervision  of  school  children,  the  chief  school  inspector 
having  been  discontinued  on  March  1,  1920.  There  are  on  duty 
in  the  health  department  18  nurses  under  the  direction  of  one  super- 
visor of  nurses.  Sixteen  nurses  are  assigned  to  school  work  during 
the  school  year. 

As  the  duties  of  these  nurses  are  largely  concerned  with  work  in 
the  schools  for  about  9  months  of  each  year,  the  activities  of  the 
nursing  corps  will  be  considered  here,  previous  mention  having 
been  made  of  their  duties  as  public  health  nurses  in  connection  with 
the  general  control  of  communicable  diseases. 

ACTIVITIES  OF  SCHOOL  NURSES. 

There  is  at  present  an  enrollment  of  about  25,000  school  children 
in  M  public  sehools.  Each  of  the  16  nurses,  including  4  colored 
nurses,  are  assigned  to  from  2  to  4  schools,  giving  each  nurse  super- 
vision over  approximately  1,500  pupils.  They  are  on  duty  at  the 
schools  from  9  a.  m.  to  8  p.  m.  daily  during  the  school  year. 

The  routine  work  at  the  schools  is  as  follows:  Daily  visits  are 
made  to  all  public  and  private  schools  in  accordance  to  a  daily 
schedule.  Each  room  is  inspected  in  turn  and  a  short  talk  given 
to  three  rooms  daily  on  personal  hygiene,  ventilation,  and  special 
health  topics.  Absentees  returned  to  school  are  individually  in- 
spected. Swabs  and  temperatures  are  taken  in  suspicious  cases  of 
illness.  This  requires  about  one  hour  in  each  school.  During  these 
room  inspections  excludable  conditions  are  noted  and  immediate 
action  taken.    Nonexcludable  conditions  are  also  noted  and  a  printed 

29498*'— 21 i 
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slip  filled  out  for  such  defects  or  physical  conditions  as  require 
special  expert  attention,  this  slip  to  be  taken  home  to  the  parent  and 
a  copy  of  each  notice  retained  by  the  nurse.  Keports  received  by 
the  school  authorities  or  nurses  giving  names  of  school  children  com- 
ing from  residences  from  which  communicable  diseases  have  been 
reported  to  the  health  department  are  acted  upon  and  the  children 
excluded  if  found  in  school. 

Once  during  the  school  year  each  child  is  "  examined  "  by  a  nurse 
and  the  findings  recorded  on  a  "  physical  record  ^  card,  which  is  filed 
at  the  school  and  follows  the  pupil  through  the  eighth  grade.  This 
card  gives  a  brief  history  of  the  occurrence  of  the  more  common 
infectious  diseases  and  very  briefly  the  results  of  the  examinations 
made  by  the  nurse,  particularly  as  to  defects  in  vision,  hearing, 
breathing,  tonsils,  teeth,  etc.,  and  a  record  of  height,  weight,  and 
mentality.  Each  nurse  examines  on  an  average  about  20  pupils 
daily. 

A  printed  form  is  provided  for  notification  of  the  parents  of  such 
defects  as  require  attention,  and  after  3  p.  m.  daily  and  during  the 
summer,  pupils  with  correctable  defects  are  followed  up  to  encour- 
age and  to  arrange  for  remedial  care. 

Absentees  that  can  not  be  accounted  for  are  visited  after  school 
hours.  There  is  obviously  but  little  time  left  for  this  follow-up  work 
during  the  school  year. 

Glasses  have  been  provided  for  indigent  pupils  through  a  special 
fund  made  available  by  the  Kings  Daughters'  Circle,  and  some 
dental  attention  has  been  secured  for  children  at  the  fresh-air  school. 

The  health  department  nurses  wear  no  uniform  and  are  not  pro- 
vided with  nurses'  bags.  They  have  practically  no  literature  for 
distribution.  For  field  work  they  are  allowed  actual  expense  of 
transportation  on  street  cars. 

A  "  round  table  "  talk  is  held  by  the  supervisor  of  nurses  once  each 
week.  Special  papers  are  prepared  by  the  nurses  and  from  time  to 
time  it  speaker  is  secured  to  address  them  on  subjects  of  special 
interest.  Each  nurse  keeps  a  daily  record  of  work  performed  and 
submits  a  monthly  report  of  all  activities. 

ParerU'teachers  associaUana  hold  monthly  meetings  at  nearly  all 
of  the  school&  Through  these  associations  about  15  lunch  rooms 
are  operated. 

SCHOOL  SURVEf  • 

A  survey  of  the  public-school  system  of  Memphis  was  made  id 
1919  by  the  Bureau  of  Education,  Department  of  the  Interior.  The 
report  of  this  survey  *  indicates  that  "  approximately  two-thirds  of 

>The  Public  School  System  of  Hemplils»  T&ixu,  Bulletin,  1919,  No.  60,  pt.  7,  H«ft]tli 
Work.  Department  of  tbe  Interior,  Bureau  of  Education.  Goyemment  Printinjp  Offloe^ 
1920. 
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them  (school  children)  are  '  normal '  in  the  sense  that  they  are  free 
from  defects  and  disabilities  that  will  permanently  handicap  them 
or  impede  their  growth  or  deTelopment."  This  report  further  states 
that  ^  there  are  no  records  of  the  physical  condition  of  the  children 
in  the  Memphis  public  schoola" 

SGOFE  AKD  BEQUIBEMENT8  OF  SCHOOL  MEDICAL  INSPECTION. 

In  order  to  properly  promote  the  health  of  school  children,  pro* 
visions  should  be  made  for  maintaining  thorough  sanitation  of  all 
school  buildings  and  the  necessary  supervision  over  all  classrooms  in 
order  to  prevent  conditions  injurious  to  health;  full-time  medical 
inspectors  qualified  to  carry  out  the  necessary  sanitary  and  medical 
supervision;  full-time  school  nurses;  ample  facilities  for  dental  in- 
spection; gratuitous  treatment,  when  necessary,  for  conditions  that 
otherwise  would  be  neglected ;  and  thorough  mental  examinations  of 
pupils  who  fail  to  show  normal  prepress  in  their  educational  de- 
velopment. 

The  medical  inspection  of  schools  should  constitute  an  activity 
functioning  with  and  under  the  direct  supervision  and  direction  of 
the  health  department,  as  a  division  of  its  organization.  Its  scope 
of  operations  should  include  examinations  for  physical  or  mental 
defects,  including  dentition,  hearing,  vision,  posture,  and  other  ab- 
normalities which  influence  physical  or  mental  development.  Par- 
ents should  be  notified  of  such  defects  or  conditions  as  require  reme- 
dial attention  and  encouraged  to  secure  the  necessary  treatment. 

Thorough  medical  and  physical  examinations  should  be  made  of 
all  children  upon  entrance  to  schools  and  the  findings  noted  on  a 
suitable  blank  form  which  should  be  properly  indexed  and  follow 
the  pupil  through  the  grades.  Subsequent  examinations  will  fre- 
quently be  necessary,  and  the  results  should  be  entered  on  the  physi- 
cal records. 

The  medical  inspector  or  school  physician  should  devote  his  full 
time  to  his  official  duties  and  be  qualified  by  training  and  experience 
to  perform  this  important  public  function.  The  school  nurse  should 
be  directly  responsible  to  the  school  physician.  In  addition  to  assist- 
ing him  in  the  schools,  she  should  visit  the  parents  of  children  ex- 
cluded or  absent  on  account  of  sickness  or  other  condition  and  as  a 
public  health  nurse  instruct  them  in  measures  for  the  care  of  sick 
and  prevention  of  disease.  She  should  follow  up  all  cases  recom- 
mended for  treatment  and  arrange  if  necessary  for  proper  attention. 
Visits  should  also  be  made  to  the  homes  of  pupils  absent  longer  than 
three  days  for  unknown  causes  in  order  to  ascertain  the  reasons  for 
absence  and  the  possible  existence  of  communicable  diseases.  When 
the  school  year  has  closed  the  school  nurse  should  be  assigned  to  in- 
fant welfare  work  or  some  public  health  nursing  activity. 
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In  the  health  supenriffion  of  school  children  there  is  a  line  of 
cleavage  between  functions  that  are  medical  and  those  that  are 
purely  educational,  and  hence  incumbent  upon  the  educational  au- 
thorities. A  department  of  school  hygiene  is  becoming  recc^nized 
as  an  important  division  of  our  educational  system.  Many  of  the 
disabilities  of  heredity  or  neglect  can  be  readily  detected  and  many 
of  these  deficiencies  can  often  be  corrected  by  proper  instruction  and 
training.  Such  activities  as  are  purely  medical  or  aimed  at  super- 
vision over  the  health  of  the  child,  including  measures  for  the  con- 
trol of  communicable  diseases,  should  be  placed  under  the  direct 
authority  of  the  health  department. 

To  place  the  entire  responsibility  for  all  activities  required  for 
adequate  supervision  of  the  health  of  school  children  in  Memphis 
under  the  administration  of  the  health  department  would  necessi- 
tate a  considerable  increase  in  the  present  personnel  and  budget. 
The  recommendations  that  will  be  made  for  the  development  of  a 
bureau  of  medical  inspection  of  schools  to  meet  present  require- 
ments and  conditions  will  therefore  be  conditioned  upon  the  estab- 
lishment of  a  department  of  school  hygiene  under  the  board  of 
education. 

V.  Chemical  and  BACTTEBioiiOGiCAL  Laboratory. 

Reference  has  already  been  made  to  the  diagnostic  work  carried 
on  by  the  health  department  laboratory.  In  addition  to  this  func- 
tion, there  must  be  considered  the  other  activities  undertaken  under 
the  direction  of  the  city  chemist.  These  include  the  enforcement 
of  the  pure-food  laws,  control  over  the  production  and  handling 
of  milk  and  other  foodstuffs,  the  preparation  of  narcotic  solutions 
for  the  antinarcotic  dispensary,  and  bacteriological  examinations  of 
drinking  water. 

PERSONNEL  AND  EQUIPMENT. 

The  position  of  city  chemist  is  provided  for  by  ordinance,  and 
his  salary  is  fixed  at  $2,400  per  annum.  The  present  incumbent  has 
held  this  position  since  1914.  In  addition  to  assuming  charge  of 
the  laboratory  he  has  direct  supervision  over  the  milk  and  meat 
inspectors. 

There  are  at  present  on  duty  in  the  laboratory  one  assistant  or 
technician,  one  clerk  whose  salary  is  paid  out  of  receipts  for  the  sale 
of  narcotics,  and  one  colored  maid,  who  cleans  glassware,  acts  as 
messenger,  and  performs  other  similar  duties. 

The  laboratory  occupies  two  fair-sized  rooms,  and  the  present 
equipment  is  reasonably  adequate  for  the  character  and  amount  of 
work  undertaken.    When  new  quarters  are  provided  for  the  health 
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department,  occasion  should  be  taken  to  renew  part  of  the  old  equip- 
ment and  to  purchase  some  more  modem  apparatus  in  order  to  extend 
the  facilities  for  diagnostic  work. 

Laboratory  records  are  not  as  complete  and  satisfactory  as  they 
should  be,  in  some  instances  only  the  rou^  bench  sheets  being  filed 
for  future  reference. 

On  the  whole  the  laboratory  division  shows  more  competent  and 
conscientious  management  than  other  divisions  of  the  health  depart- 
ment. Too  many  functions,  however,  have  been  imposed  upon  the 
director  of  the  laboratory. 

ENFORCEMENT  OF  FUBE  FOOD  ORDINANCE. 

The  enforcement  of  the  pure  food  ordinance  is  placed  under  the 
supervision  of  the  city  chemist.  Samples  of  various  foodstuffs  col- 
lected by  the  milk,  meat,  and  food  inspectors  are  examined  by  the 
city  chemist  for  misbranding  and  tested  for  adulteration  and  whole- 
sameness. 

The  pure  food  ordinance  in  force  March  24, 1908,  is  fairly  compre- 
hensive. The  essential  provisions  have  been  abstracted  and  will 
appear  in  the  appendix. 

In  1918, 2,110  miscellaneous  samples  of  various  foods  and  beverages 
were  examined.  A  considerable  number  of  violations  of  the  ordinance 
are  found  each  year  and  the  majority  of  these  offenders  are  fined  by 
the  courts. 

baoterioijogical  examinations  of  water  sttpflies. 

Prior  to  the  typhoid  epidemic  of  1919,  bacteriological  examina- 
tions had  been  made  of  the  city  water  supply  on  an  average  of  once  or 
twice  each  week.  Although  the  results  of  these  examinations  have 
not  been  published  by  the  health  department,  the  total  bacterial  counts 
on  agar  after  incubation  at  37^  C.  have  been  very  low,  probably  not 
over  4  per  cubic  centimeter,  and  it  is  reported  that  gas  was  never 
found  in  lactose  bouillon  fermentation  media  in  1  cubic  centimeter 
samples. 

Subsequent  to  the  1919  epidemic,  daily  (six  times  each  week)  ex- 
aminations of  two  samples  of  the  public  water  supply  have  been  made 
at  the  health  department  laboratory.  As  a  routine,  only  the  total 
bacterial  count  on  agar  is  undertaken,  as  ^^  B.  coli  is  never  found  in 
1  cubic  centimeter  samples.''  The  total  cpunts  have  varied  from  zero 
to  four  or  five  for  each  sample.  This  is  the  only  bacteriological  con- 
trol maintained  over  the  city  water  supplies.  A  daily  report  of  the 
findings  is  given  to  the  water  department. 

Further  discussion  of  this  subject  will  be  found  under  the  section 
dealing  with  water  supplies. 
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-  Occasionally,  bacteriological  examinations  of  samples  of  water 
from  private  water  supplies  are  made,  and  in  the  past  a  number  of 
polluted  sources  have  been  abandoned. 

ANTINASCOnC  DISPENSARY. 

In  October,  1919,  an  antinarcotic  dispensary  was  established  at  tibe 
police  station  in  order  to  attempt  a  better  control  over  drug  addicts 
and  "  boot-legging."  A  physician  on  part-time  service  is  employed 
and  his  salary — ^$50  per  month — is  paid  out  of  the  receipts  for  the 
sale  of  narcotics^  A  social  worker  is  also  on  duty,  her  salary  also 
paid  from  this  fund. 

Morphine  sulphate,  in  sterile  solution,  is  prepared  in  the  health 
department  laboratory  and  dispensed  in  small  vials  by  the  physician 
in  charge  of  the  dispensary.  A  charge  of  5  cents  per  grain  of  the 
drug  is  collected  and  deposited  with  the  city  chemist,  who  is  charged 
with  the  accounting  and  expenditure  of  this  fund.  About  26,000 
grains  of  morphine  sulphate  have  been  sold  in  this  way  each  month. 

The  preparation  of  solutions,  washing  and  sterilizing  glassware, 
dispensing,  and  accounting  have  occupied  considerable  time  and 
under  present  conditions,  with  inadequate  personnel,  distracts  the 
laboratory  from  more  important  activities.  If  this  so-called  "  anti- 
narcotic  dispensary"  is  continued,  it  should  be  divorced  from  the 
health  department  or  ample  provision  made  for  its  continuance.  It 
might  preferably  be  conducted  as  a  branch  service  at  the  city  hos- 
pital. 

VI.  Control  of  Food  Suppues. 

Although  meat  and  food  inspection  is  conducted  under  the  direct 
supervision  of  the  city  chemist,  as  required  by  city  ordinance,  these 
activities  will  be  considered  separately. 

The  city  "  meat  inspector  "  receives  a  salary  of  $126  and  an  allow- 
ance of  $3  per  month  for  transportation.  He  '^  inspects  "  all  meat 
products  shipped  into  the  city  and  collects  a  "  fee  "  of  $2  per  carload 
shipment  from  the  consignees.  These  products  have  previously 
passed  inspection  and  bear  the  Government  stamp.  This  so-called 
inspection  seems  to  be  a  more  or  less  perfunctory  activity,  and  to 
secure  the  full  salary  of  $1,500  per  annum  it  is  necessary  to  collect 
at  least  that  amount  in  fees.  From  $200  to  $300  is  collected  each 
month  and  deposited  with  the  city  treasury. 

The  "  city  meat  inspector "  also  inspects  domestic  meat  products, 
afRxes  the  official  stamp,  and  collects  certain  fixed  fees. 

One  additional  meat  inspector  is  employed.  He  is  on  duty  each 
morning  at  the  market  house,  where  he  inspects  and  stamps  most  of 
the  meat  product  slaughtered  locally  because  of  the  fact  that  no  fee 
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is  charged  for  his  services.  In  the  afternoon  he  visits  local  abattoirs 
and  slaughterhouses. 

In  1918,  14,796,645  pounds  of  cold  storage  and  2,638,251  pounds 
of  domestic  meats  and  meat  products  were  inspected  and  a  total  of 
601,488  pounds  condemned  and  destroyed.  There  is  evidently  need 
for  continual  supervision  over  the  quality  of  these  products  offered 
for  sale. 

As  will  be  indicated  later,  the  city  chemist  should  be  relieved  of 
the  supervision  over  this  division  of  health  department  functions  and 
meat  inspection  placed  in  a  newly  organized  division. 

OOlTTBOIi  OF  FOOD-HAKDLINO  ESTABUSHMENTS. 

Three  food  inspectors,  under  the  direction  of  the  city  chemist,  are 
employed  for  the  inspection  and  control  of  eating  places  and  food- 
handling  establishments.  The  city  is  divided  into  three  districts, 
north,  center,  and  south,  and  one  inspector  is  detailed  to  each  dis- 
trict. These  inspectors  are  paid  salaries  of  $100  per  month,  and  in 
addition  allowed  from  $3  to  $4  each  month  for  street  car  f area 

In  the  central  district  a  female  inspector  is  assigned,  and  particu- 
lar attention  is  given  to  places  where  women  and  girls  are  employed. 

Daily  inspections  are  made  of  all  groceries,  markets,  bakeries,  eat- 
ing places,  and  all  establishments  where  food  is  prepared  or  handled. 
Daily  reports  of  these  inspections  are  turned  in  to  the  city  chemist. 

In  1918,  37,961  "  inspections "  were  made  by  the  three  inspectors, 
and  while  it  was  stated  that  it  had  been  possible  to  bring  about  con- 
siderable improvement  in  the  sanitary  condition  of  food-handling 
establishments,  personal  vists  to  many  of  these  places  indicates  that 
much  remains  to  be  accomplished. 

SODA  FOUNTAINS. 

The  majority  of  the  soda  fountains  and  soft-drink  stores  are  oper- 
ating with  inadequate  facilities  for  the  sterilization  of  glassware  and 
other  eating  utensils,  and  individual  service  with  paper  cups  is  the 
exception  rather  than  the  rule.  In  many  of  these  places  there  is  really 
no  sterilization  attempted,  the  glasses,  spoons,  etc.,  being  merely 
rinsed  more  or  less  effectively,  very  often  in  cold  running  water. 

EATING  PLACES. 

There  was  little  evidence  of  health  department  supervision  over 
the  operations  of  eating  places  in  general,  and  many  of  the  smaller 
lower-grade  restaurants  appeared  rather  dirty,  dingy,  and  smelly, 
with  inadequate  facilities  for  the  proper  sterilization  of  eating 
utensils. 
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SIDEWAIiK  DISFLATS. 

Fruits  and  vegetables  are  openly  exposed  on  sidewalks  and  in  many 
booths  and  stands,  although  the  city  ordinances  prohibit  these  side- 
walk displays  unless  the  foodstuffs  are  "perfectly  protected  by  a 
suitable  covering  as  authorized  by  the  board  of  health.^'  Straw- 
berries and  other  foods  were  found  directly  on  the  sidewalk  and 
readily  accessible  to  the  nuisances  so  commonly  committed  by  stray 
dogs.  Nowhere  was  any  real  attempt  made  to  protect  these  displays 
from  street  dust  and  dirt  or  from  promiscuous  handling. 

Any  statement  to  the  effect  that  such  an  exposure  of  fruits  and 
other  foodstuffs  constitutes  a  definite  health  menace  or  that  it  con- 
tributes in  some  measure  at  least  to  the  spread  of  disease  might  be 
challenged.  The  practice  is  surely  unsightly  and  can  not  be  consid- 
ered a  desirable  method  of  handling  foodstuffs.  That  it  is  unneces- 
sary is  shown  by  a  brief  survey  of  Mississippi  cities  where  sidewalk 
displays  are  prohibited  by  State  regulation  without  apparently  work- 
ing any  hardships  upon  the  vendors  or  the  public. 

In  the  general  clean-up  of  this  practice  of  street  vending  there 
should  be  included  the  sale  of  tamales,  Wienerwursts,  ice  cream,  candy, 
cracked  pecans,  and  other  wares  usually  sold  from  small  pushcarts 
or  stands.  The  personal  cleanliness  and  hygiene  of  the  dispensers 
of  these  articles  of  food,  methods  of  handling,  and  the  sanitary  condi- 
tions usually  existing  at  the  places  where  they  are  prepared  are 
sufficient  arguments  to  condemn  the  practice. 

SANFTARY  CONTROL  TO  BE  EXTENDED. 

The  present  personnel  and  methods  are  inadequate  to  properly 
control  and  supervise  the  sanitary  operation  of  public  eating  places 
and  the  preparation  and  handling  of  foodstuffs  in  general.  The 
development  of  a  system  of  grading  or  scoring  these  establishments 
and  utilizing  these  ratings  as  a  stimulus  to  encourage  further  im- 
provements would  undoubtedly  bring  about  better  sanitary  condi- 
tions and  more  acceptable  methods  of  preparation  and  handling. 
Publication  of  the  grades  or  scores  in  the  daily  press  not  only 
informs  the  general  public  of  the  relative  status  of  these  establish- 
ments, but  reacts  favorably  upon  the  dealers  maintaining  the  higher 
grades. 

Provision  should  be  made  for  some  sort  of  supervision  over  the 
health  of  those  employed  in  food  establishments  in  order  to  eliminate 
those  suffering  from  communicable  diseases.  The  physical  condition 
of  employees  should  be  considered  in  establishing  the  grades  or 
scores  given« 
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Vll.  Control  of  Milk  Supflibs. 

Supervision  over  all  milk  and  milk  products  is  also  placed  under 
the  direction  of  the  city  chemist.  Routine  measures  are  carried  on 
under  two  divisions,  known  as  dairy  inspection  and  milk  inspection. 
There  is  at  present  one  dairy  and  one  milk  inspector.  A  veterinarian 
vras  employed  until  October,  1919,  at  a  salary  of  $125  per  month, 
and  it  is  expected  to  fill  this  position  in  the  near  future. 

Ordinances  regulating  the  handling  and  sale  of  milk  within  the 
city  were  revised  in  1918  and  in  general  provide  for  rather  satisfac- 
tory control  by  the  health  department  An  abstract  of  these  ordi- 
nances is  given  in  the  appendix. 

DAIBT  INSPBCTTON. 

One  dairy  inspector  is  employed  at  a  monthly  salary  of  $100.  He 
is  provided  with  a  two-passenger  automobile  and  given  police  power. 
He  is  in  reality  a  part-time  employee,  being  engaged  in  private  en- 
terprise and  having  had  no  previous  training  or  experience  in  dairy 
inspection. 

Frequent  inspections  are  made  of  all  producing  dairies  within  a 
radius  of  from  15  to  20  miles  in  the  States  of  Tennessee  and  Missis- 
sippi. On  January  1, 1920,  320  dairies  were  listed,  and  about  275  of 
these  are  visited  by  the  local  inspector. 

The  dairy  inspector  also  visits  the  local  milk  depots  and  pasteuriz- 
ing plants.  In  these  inspections  there  is  no  attempt  to  rule  with 
an  arbitrary  power  except  after  repeated  violations  or  willful  con- 
tempt for  the  requirements  of  the  ordinances.  It  has  required  con- 
stant watchfulness,  however,  to  keep  some  of  the  dealers  within  rea- 
sonable bounds. 

The  following  summary  of  work  performed  in  1918  gives  an  in- 
dication of  the  general  activities  of  this  division : 

Dairy  in9pection8, 19J8, 

Dairies  Hsted 234 

Dairies  inspected 2, 591 

CJity  milk  rooms  inspected 43 

Notices  sent  to  make  sanitary  Improvements 29 

Dairies  temporarily  excluded  account  insanitary  conditions 1 

Permits  revoked 8 

Dairies  quarantined  account  of  anthrax  on  premises 4 

Dairies  quarantined  account  of  diphtberla  on  premises 1 

New  cow  bams 5 

New  milk  houses 6 

New  wells 2 

Number  of  head  tuberculin  tested 1,521 

Number  of  reactors 66 

Number  of  cattle  testing  suspicious 28 
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Number  of  reactors  on  retest 1 

Retest  of  sospiclous  reactor  (healthy) 1 

Dairymen  Interviewed  on  Improving  dairies 209 

Milk  samples  from  5  herds 50 

Number  of  cows  excluded  from  herds 74 

Persons  from  54  retail  dairies  vaccinated  against  typhoid 241 

The  tuberculin  test. — The  principal  duty  of  the  veterinarian  is  the 
tuberculin  testing  of  the  herds  producing  milk  sold  in  the  city.  The 
testing  of  cattle  for  tuberculosis  is  also  being  carried  on  by  a  repre- 
sentative of  the  Bureau  of  Animal  Industry,  United  States  Depart- 
ment of  Agriculture.  Attention  has  been  given  for  a  number  of 
years  to  the  elimination  of  tuberculosis  from  milch  cows  in  this  sec- 
tion. During  the  four  years  1915-1918,  9,454  cows  were  tested  and 
approximately  4  per  cent  were  found  to  be  "  reactors.''  The  city  ordi- 
nance requires  that  all  milch  cows  be  tuberculin  tested  at  least  onoe  in 
each  12  months,  and  this  has  apparently  been  fairly  effectively 
enforced. 

Sources  of  supply. — ^With  the  exception  of  the  supply  handled  by  the 
largest  distributor,  most  of  the  milk  sold  in  Memphis  is  produoed 
within  a  radius  of  about  20  miles  of  the  city.  Milk  is  shipped  in  from 
various  points  in  Arkansas  and  Illinois,  and  the  bulk  of  this  milk  is 
said  to  be  pasteurized  before  shipment.  There  is  practically  no  direct 
control  of  this  production  by  the  local  authorities  and  no  record  of  the 
total  quantity  sold  in  the  city  or  the  amounts  produced  at  the  various 
dairies. 

Permits  and  scores. — ^Every  dealer  who  sells  milk  for  distribution 
in  the  city  is  required  to  file  an  application  with  the  health  depart- 
ment, giving  certain  general  information  concerning  the  dairy  and 
the  herd.  Before  a  permit  is  issued  an  inspection  is  made  by  the  dairy 
inspector,  who  scores  the  dairies,  and  if  satisfactory  and  approved  by 
him  a  permit  for  a  period  of  one  year  is  issued  by  the  superintendent 
of  health,  countersigned  by  the  city  chemist. 

The  scores  given  are  based  upon  the  inspector's  judgment  of  condi- 
tions found,  the  relative  weights  of  the  several  factors  considered 
having  been  fixed  in  accordance  with  a  system  devised  by  the  city 
chemist.  About  75  per  cent  of  the  dairies  scored  have  been  rated  at 
70  or  above.  Each  dairy  among  those  visited  by  the  local  inspector 
is  rated  usually  once  each  month,  and  the  inspection  and  rating  of 
from  8  to  10  dairies  constitutes  an  average  day's  work. 

A  daily  report  on  a  printed  form  is  rendered  to  the  city  chemist, 
who  keeps  an  "  office  record  "  of  each  dairy,  showing  sanitary  condi- 
tions and  scores  and  the  results  of  bacteriological  and  chemical  exami- 
nations made.  A  written  notice  is  served  when  violations  of  ordi- 
nances are  found  and  not  immediately  corrected. 

When  a  case  of  a  communicable  disease  occurs  on  a  dairy,  the 
county  authorities  are  said  to  promptly  notify  the  city  health  de- 
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partment,  and  at  the  same  time  to  take  the  necessary  steps  to  safe- 
guard the  milk  produced  at  such  a  dairy.  The  city  dairy  inspector 
also  visits  the  dairy  and  satisfies  himself  that  there  is  no  risk  of 
infecting  the  milk  sold  or  discontinues  its  sale. 

MILK  INSPECTION. 

One  ^^  milk  inspector  "  is  employed  at  a  salary  of  $100  per  month, 
and  he  is  provided  with  a  roadster  and  its  upkeep  and  given  police 
authority.  His  principal  activity  is  the  collection  of  samples  of 
milk  and  milk  products  from  delivery  wagons.  It  was  stated  that 
an  average  of  10  samples  were  collected  daily  for  laboratory  examina- 
tion. Samples  for  butter-fat  determinations  are  taken  in  half-pint 
bottles,  which  are  sealed  immediately  after  collection  by  passing  a 
wire  through  the  cork  and  the  neck  of  the  bottle,  the  ends  being  sealed 
witii  lead,  the  seal  bearing  an  identification  number.  One  of  the 
samples  so  collected  is  given  to  the  driver  if  he  so  desires  it. 

In  the  summer  months  samples  are  collected  from  the  wagons  for 
bacteriological  examination.  For  this  purpose  15  cubic  centimeters 
of  milk  are  collected  with  a  sterile  pipette  and  placed  in  a  sterile 
bottle.  A  refrigerated  compartment  carrying  case  is  used  to  stor» 
these  samples  until  they  reach  the  laboratory. 

liABORATORY  EXAMINATIONS. 

In  addition  to  the  examination  of  samples  of  milk,  cream,  and 
other  milk  products  for  fats  and  other  solids,  bacteriological  ex- 
aminations of  about  10  samples  are  made  daily  during  the  summer 
months.  Because  of  the  prosecutions  secured  as  a  result  of  these 
examinations,  the  average  bacterial  content  of  the  city  supply  has 
been  considerably  reduced.  In  1919  there  were  119  prosecutions  for 
various  violations  of  the  milk  ordinance  and  $2,215  assessed  in  fines. 

In  1919  the  average  bacterial  count  of  all  samples  examined  was 
slightly  over  500,000  bacteria  per  cubic  centimeter.  Exceptionally 
high  counts  are  at  once  investigated  by  the  dairy  inspector  in  order 
to  correct  faulty  methods  of  production  or  handling. 

In  1918  the  results  of  these  examinations  were  posted  on  a  bulletin 
board  at  the  laboratory  and  the  press  published  the  total  counts,  but 
refused  to  include  the  names  of  the  producers.  This  publicity  has 
not  been  attempted  since  that  year,  although  the  milk  ordinance 
provides  that  the  names,  scores,  and  other  data  concerning  each 
dealer  shall  be  published  each  month  in  the  daily  newspapers. 

GRADES   OF  MILK  ESTABLISHED. 

The  milk  ordinance  provides  for  the  following  grades  of  milk: 
Certified ;  grade  A,  raw  and  pasteurized ;  grade  B,  raw  and  pasteur- 
ized.  The  requirements  of  these  grades  are  indicated  in  the  appendix. 
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With  the  exception  of  about  175  gallons  of  raw  milk  sold  as 
^  certified  "  milk,  all  milk  sold  in  the  city  is  rated  as  grade  B  milk. 
To  meet  the  requirements  of  grade  A  would  necessitate  the  installa- 
tion of  facilities  for  steam  sterilization  of  all  utensils,  a  sanitary 
score  of  at  least  70  for  the  raw  and  90  for  pasteurized  products,  clari- 
fication, and  a  maximum  bacterial  count  of  not  over  100,000  bacteria 
per  cubic  centimeter  at  time  of  delivery.  It  would  be  difficult  if  not 
impossible  at  present  for  many  of  the  grade  B  supplies  to  meet  these 
requirements,  and  dealers  are  satisfied  to  be  rated  at  the  lower  grade. 

"  CEBTIFIKD  "  Mnj£. 

The  term  ^'certified,"  as  applied  to  milk,  was  adopted  by  the 
American  Association  of  Medical  Milk  Commissions  and  certain 
standards  and  methods  *  for  the  production  and  distribution  of  cer- 
tified milk  were  agreed  upon  and  published  for  the  guidance  of  local 
medical  milk  commissions. 

Certified  milk  is  designed  to  meet  the  requirements  of  a  safe,  pure 
raw  milk,  suitable  for  infant  feeding.  In  accordance  with  the  stand- 
ards referred  to,  this  milk  must  be  ^'  certified  "  by  a  medical  milk  com- 
mission appointed  by  a  representative  medical  society.  The  local 
commission  is  required  to  provide  for  the  necessary  control  and 
supervision  over  (1)  the  hygiene  of  the  dairy  as  it  relates  to  the  pro- 
duction and  distribution  of  the  milk;  (2)  the  veterinary  super- 
vision of  the  herd ;  (3)  the  medical  supervision  of  the  employees ;  and 
(4)  the  chemical  and  bacteriological  examinations  of  the  milk. 
After  careful  investigation  by  the  commission,  a  written  agreement 
is  entered  into  with  the  dairyman  desiring  to  produce  certified  milk. 
He  is  then  authorized  and  required  to  label  his  product  as  ^'  certified,** 
giving  the  name  of  the  medical  milk  commission  so  certifying  and 
the  day  or  date  the  milk  was  produced. 

The  standards  and  requirements  adopted  by  the  American  Associa- 
tion are  necessarily  rigid  and  comprehensive,  and  local  medical  milk 
commissions  must  accept  these  standards  as  minimum  requirements. 

The  Lem  Banks  "  Certified  "  Dairy. — About  six  yeare  ago  the  med- 
ical milk  commission  created  by  the  Shelby  County  Medical  Society 
^  certified  "  the  plant  known  as  the  Lem  Banks  Dairy.  This  dairy  is 
located  at  Raines,  Tenn.,  about  10  miles  from  Memphis.  The  stand- 
ards of  the  American  Association  of  Medical  Milk  Commissioners 
were  adopted,  and  for  the  first  time  in  this  city  milk  of  a  ^^  certified  ** 
quality  was  available.  This  milk  is  distributed  by  the  Clover  Farm 
Dairy  and  retails  at  present  for  25  cents  per  quart. 

•  Methods  and  Standards  for  the  Production  and  Distribution  of  **  Certified  Billk." 
Adopted  \ss  the  American  Association  of  Medical  Milk  Commissions,  May  1,  1912,  ReiMint 
No.  85.  Public  Health  Reports,  1012. 
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During  the  present  survey  a  visit  to  this  dairy  was  made  by  the 
writer  in  company  with  the  dairy  inspector.  The  following  coinment 
is  made  without  attempting  to  give  any  detailed  description  of  the 
conditions  found.  From  observations  made  and  information  secured 
fran  the  resident  manager  of  this  dairy,  it  is  evident  that  nearly  all 
of  the  important  standards  and  methods  of  certified  milk  production 
are  honored  largely  in  the  breach,  and  various  excuses  were  offered 
by  the  manager  for  the  faulty  conditions  found  at  the  time  of  the 
visit. 

Among  sonie  of  the  grosser  violations  of  the  standard  requirements 
there  may  be  noted  the  following:  Manure  was  being  stored  directly 
outside  the  stable;  feed  was  kept  in  small  partitioned  rooms  at  the 
end  of  the  stable ;  milking  clothes  are  not  provided  and  have  not  been 
used  for  some  time ;  the  dairy  building  or  milk  house  is  directly  con- 
nected with  the  stable. 

It  was  learned  that  in  order  to  augment  the  present  daily  produc- 
tion of  about  150  gallons  an  average  of  30  gallons  was  received  from 
a  near-by  dairy  and  dispensed  under  the  same  label  as  '^  certified  ^ 
milk.  The  entire  output  of  this  other  producer  is  handled  by  the 
Banks  Dairy,  that  not  labeled  as  certified  being  hauled  to  the  Clover 
Farm  plant  for  pasteurization. 

No  provisions  have  been  made  for  supervision  over  the  medical 
examinations  of  employees;  in  fact,  any  special  attempt  at  regula- 
tion has  only  served  to  increase  the  labor  turnover. 

Samples  of  this  certified  milk  have  been  collected  and  examined  at 
the  health  department  laboratory.  No  other  examinations  have  been 
made,  ofiicially,  at  least.  From  January  1,  1919,  to  March  31,  1920, 
311  samples  were  examined,  and  128,  or  slightly  over  41  per  cent  of 
these  samples,  gave  total  counts  of  over  10,000  bacteria  per  cubic  cen- 
timeter on  agar  at  87^  C,  13  having  total  counts  of  over  100,000  bac- 
teria per  cubic  centimeter.  When  it  is  considered  that  the  maximum 
bacterial  count  allowed  for  certified  milk  is  10,000  per  cubic  centi- 
meter, it  is  evident  that  this  supply  has  failed  to  reach  the  consumer 
with  as  low  a  bacterial  content  as  should  be  expected. 

Upon  further  inquiry  it  was  learned  that  this  supply  has  not  been 
^  certified ''  by  the  local  medical  milk  commission  for  several  years, 
due  to  the  fact  that  the  dairy  could  not  or  had  failed  to  meet  the 
requirements. 

Although  this  supply  is  probably  reasonably  safe  the  greater  part 
of  the  time,  its  continued  sale  as  ,a  "  certified  "  product  violates  all 
requirements  of  certified  standards.  It  is  obviously  "mislabeled" 
and  does  not  conform  to  the  terms  of  grading  provided  in  the  city 
milk  ordinance.  In  justice  to  other  dealers  and  to  maintain  the  high 
standards  of  truly  certified  milk,  this  dairy  should  be  prohibited 
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from  marketing  its  product  under  the  present  label  until  it  can  again 
be  certified. 

GRADE  B,  RAW  AND  PAfirTEURIZED. 

It  was  not  possible  to  determine  even  approximately  the  average 
daily  quantity  of  milk  distributed  in  the  city.  As  previously  stated, 
there  is  no  grade  A  milk  sold  as  such.  As  nearly  as  could  be  deter- 
mined, about  75  per  cent  of  the  milk  sold  by  regular  distributors  is 
pasteurized  grade  B ;  the  balance  falling  into  grade  B,  raw. 

PasteurizatwTu — ^Three  of  the  larger  dealers  handle  about  6,000 
gallons  of  pasteurized  products  daily,  and  it  was  estimated  that  this 
represents  about  75  per  cent  of  the  total  supply. 

The  Clover  Farm  Dairy,  by  far  the  largest  dealer,  distributes  from 
4,000  to  5,000  gallons  daily.  This  entire  output  is  pasteurized  lo- 
cally, and  a  brief  survey  of  the  plant  indicates  that  reasonable  care 
is  being  taken  and  that  the  equipment  is  quite  satisfactory.  The 
holding  method  of  pasteurization  is  used  and  automatic  temperature 
recorders  are  installed. 

One  dealer,  handling  about  800  gallons  of  milk  and  milk  products 
daily,  operates  a  batch  pasteurizer,  heated  with  a  revolving  steam 
coil.  The  temperature  to  which  the  product  is  heated  is  recorded 
on  a  thermometer  inserted  in  the  end  of  the  vat  at  a  point  not  readily 
accessible  for  reading.  The  rating  of  this  establishment  is  doubt- 
ful, and  the  milk  inspector  has  been  compelled  to  threaten  closure 
in  order  to  correct  faulty  methods  and  insanitary  practices.  Pas- 
teurized grade  B  milk,  buttermilk,  and  ^^reconstituted''  milk  are 
sold  by  this  dealer. 

One  other  dealer,  whose  total  daily  output  is  about  600  gallons, 
pasteurizes  by  means  of  the  heating  vat  used  in  the  reconstruction 
of  milk.  New  equipment  was  being  installed  in  new  quarters,  and 
it  is  doubtful  if  all  the  output  of  this  dealer  was  being  pasteurized. 

The  Gayosa  Farms  Dairy  supplies  all  milk  and  milk  products 
used  by  the  three  large  hotels  in  the  city.  This  dairy  produces  from 
75  to  150  gallons,  and  buys  of  small  dairies  from  400  to  600  gallons 
daily.  It  was  stated  that  all  the  bought  milk  was  pasteurized,  and 
the  entire  supply  so  treated  during  the  summer  months.  This  dairy 
would  probably  receive  a  very  satisfactory  rating  on  the  usual  soore 
card. 

REGONSTniTTED  MIUC  AND  OTHER  MILK  PEODHCTrS. 

There  are  three  plants  in  the  city  manufacturing  "  reconstituted  '^ 
milk,  cream,  and  buttermilk.  Part  of  this  product  is  sold  as  whole 
milk  and  is  supposed  to  be  labeled  as  such.  In  the  manufacture  of 
this  product  milk  powder  and  unsalted  butter  are  mixed  in  varying 
percentages,  heated  and  passed  through  an  emulsifier.    A  consider- 
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able  amount  of  reconstituted  ^^  cream  ^  is  sold  to  ice' cream  manufac- 
turers. 

Large  quantities  of  buttermilk  are  prepared  and  sold.  A  part 
of  this  supply  is  made  artifically  from  dried  milk  powder. 

OOKDinON  OF  DAIBIES  AKD  DEPOTS. 

A  survey  of  representative  producing  dairies  was  made  in  com- 
pany with  the  local  dairy  inspector.  While  the  equipment  at  many 
and  perhaps  the  majority  of  the  smaller  dairies  is  far  from  ideal, 
yet  it  would  be  possible  to  produce  and  distribute  milk  of  a  very 
satisfactory  quality  provided  reasonably  efficient  methods  of  handling 
were  adopted  and  practiced.  Cow  stables  were  generally  clean  and 
the  majority  have  concrete  floors.  Milk  houses  are  often  crude 
structures,  but  many  of  them  are  used  only  for  storing  milk  in  cans 
for  cooling  purposes  before  delivery.  In  summer  months  facilities 
for  proper  refrigeration  are  often  inadequate. 

It  will  require  constant  supervision  over  methods  of  production 
and  handling  in  order  to  secure  for  the  consumer  a  milk  supply  of 
a  satisfactory  sanitary  quality  as  determined  by  bacterial  content. 
The  present  personnel  engaged  in  the  control  over  this  important 
foodstuff  is  inadequate.  Repeated  legal  prosecutions  indicate  the 
tendency  to  violation  of  the  ordinances,  and  while  court  action  and 
fines  no  doubt  stimulate  some  of  the  dealers  to  adopt  better  methods, 
supervision  and  control  over  the  milk  supply  should  be  extended. 

Under  present  conditions  it  seems  advisable  to  organize  and  de- 
velop a  bureau  of  milk  apd  food  inspection  to  be  operated  under  the 
direction  of  an  officer  who  has  had  special  training  or  experience  in 
this  branch  of  health  department  work. 

The  food  value  of  milk  and  the  importance  of  an  adequate  supply 
of  pure,  safe  milk,  especially  for  infant  feeding,  can  not  be  too 
strongly  emphasized.  The  present  control  exercised  over  the  pro- 
duction, handling,  and  distribution  of  milk  is  inadequate,  and  the 
sanitary  quality  of  a  considerable  portion  of  the  total  daily  con- 
sumption is  regarded  as  doubtful  or  suspicious. 

PRIVATE  cx>ws. 

It  was  stated  that  there  are  probably  2,000  private  cows  stabled 
within  the  city  limits,  and  although  the  owners  are  required  to  obtain 
a  privilege  permit  from  the  health  department  there  is  practically 
no  supervision  or  control  over  these  sources  of  supply. 

VIII.  Division  or  Sakitart  Inspection. 

Under  the  direction  of  a  chief  sanitary  inspector  there  are  em- 
ployed at  present  14  sanitary   inspectors.    These   men   are  given 
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police  authority  and  in  reality  constitute  a  sanitary  police  force.  The 
majority  wear  uniforms.  Many  of  these  officers  have  been  on  duty 
for  many  years  and  have  undoubtedly  been  appointed  without  any 
special  qualifications.  An  impartial  judgment  would  give  a  very 
low  rating  to  the  efficiency  of  this  division.  The  present  chief  sani- 
tary inspector  has  served  for  over  20  years,  and  his  activities  have 
been  determined  largely  by  political  interference. 

All  sanitary  inspectors  are  required  to  report  at  the  office  at  8 
a.  m.  for  instructions.  The  city  has  been  divided  into  districts  and 
each  inspector  is  responsible  for  his  district.  As  a  check,. they  are 
required  to  phone  in  to  the  office  at  11.45, 1,  and  4.40  each  day. 

While  there  are  certain  routine  duties  performed  by  this  force, 
the  division  of  sanitary  insfpection  has  been  a  sort  of  dumping 
ground  or  clearing  house  for  all  sorts  of  complaints  and  nuisanoe& 
Although  the  collection  and  disposal  of  garbage,  refuse,  and  night 
soil  has  recently  been  transferred  to  the  engineering  department, 
final  agreement  as  to  what  department  shall  maintain  supervision 
over  the  storage  of  garbage  on  premises  and  the  sanitary  condition 
of  privies  and  yard  closets  does  not  seem  to  have  been  reached. 

COMPIAINTS. 

"Complaints"  of  nuisances  of  all  sorts,  received  by  phone  or 
otherwise,  are  entered  upon  a  blank  form  at  the  office.  The  chief 
sanitary  inspector  transfers  these  to  a  "  complaint "  blank  and  gives 
them  to  the  proper  inspector  for  action.  Verbal  orders  are  usually 
given  to  discontinue  or  abate  the  nuisance  and  when  this  fails  to 
correct  the  condition  a  written  notice  is  served.  If  no  action  is  se- 
cured by  this  means,  a  warrant  for  arrest  is  served  for  api)earance 
before  the  judge  of  the  city  court.  A  considerable  number  of  such 
arrests  are  made  and  fines  assessed. 

A  number  of  complaints  are  received  in  writing  by  reference  from 
the  chief  of  police  and  fire  department.  In  many  instances  these  are 
purely  public  nuisances  and  should  be  abated  by  proper  action  by 
these  other  departmenta 

ANNUAL  INSPECTION. 

Beginning  about  April  1  each  year  a  house-to-house  survey  is 
made  and  conditions  noted  on  a  special  survey  form.  From  25  to  50 
or  more  premises  are  inspected  daily  by  each  officer  and  the  survey 
is  completed  in  from  one  to  three  months.  These  survey  notes  are 
filed  and  apparently  no  special  use  made  of  them.  It  was  not  pos- 
sible to  determine  from  these  records  the  total  number  of  privies 
in  use,  due  to  the  fact  that  data  is  often  incomplete  and  uncertain. 
There  is  no  spot  map  or  list  of  privies  or  other  important  nuisances. 
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OTHER  AonvrriBS. 

Written  notices  requiring  connections  to  city  sewers,  prepared  by 
the  plumbing  inspector,  are  served  by  the  sanitary  inspectors.  Be- 
ports  of  leaking  water  or  sewer  pipes  or  mains  are  referred  to  the 
proper  departments.  One  inspector  is  assigned  to  the  placarding  of 
commimicable  diseases  and  the  serving  of  vaccination  notices.  Per- 
mits are  issued  for  keeping  cows  within  the  city  limits,  but  there  is  no 
record  of  the  total  number  of  these  private  cows.  Barber  shops 
were  recently  visited,  17  arrests  made  and  7  fines  assessed  for  viola- 
tions of  the  city  ordinances  governing  these  establishments. 

BEBtTME. 

The  summary  of  all  activities  of  this  division,  prepared  by  the 
chief  sanitary  inspector  for  the  annual  report  of  the  health  depart- 
ment for  the  year  1919,  is  compiled  from  the  daily  and  monthly 
reports  of  the  sanitary  inspectors.  Similar  reports  have  been  pub- 
lished each  year. 

Annual  report,  division  of  8<mitary  inspection,  1919.^ 

HouseB   inspected ' 146, 822 

Gleaned 4, 021 

Yards  inspected 121, 088 

Cleaned 6, 660 

Water-closets  inspected 110|395 

Cleaned 4, 722 

Earth  closets  inspected 5, 067 

Cleaned 2, 800 

G^ars  Inspected 9, 245 

Cleaned 1, 301 

Cisterns  inspected 613 

Oiled 11 

FUled 25 

Wells  inspected ^ 2, 048 

Cleaned 33 

Fmed : 1 

Stables  inspected 8, 984 

Cleaned 2, 211 

AUeys  inspected 10, 076 

Cleaned - 2, 604 

Ponds  inspected 1 187 

Cleaned 83 

Oiled 10 

Water  samples  coUected 107 

Sewer  connections  ordered 214 

Sewer  connections  made 181 

Plumbing  reconstructed 1,608 

Other  nuisances  abated . 15, 427 

29498*'— 21 5 
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Warrants  issued 75 

Warrants  served , 85 

Special  Ipstractlons ^  084 

Notices  to  abate  nnlsanoe -._  15,882 

Closets  unstopped 2, 151 

Premises'  water  turned  on 952 

Posted  and  removed  placards  for  contagious  diseases 4^212 

Notified  parties  where  tuberculosis  had  been  to  come  to  clinic 8, 400 

Smallpox  notices  served 2,000 

Made  inspection  in  new  annex,  territory  of  Binghampton,  and  I  find  that 
they  have  325  sewers  connected  with  water  and  862  earth  closets.  Just  as  far 
as  I  have  made  inspections  I  find  them  In  fair  condition.  I  have  had  3,650 
complaints  in  regard  to  water  pipes,  closets  stopped,  and  sewers  choked;  and 
ashes  and  garbage,  also  grass  and  weeds. 

I  have  reported  to  water  company  265  leal^  in  streets  and  alleys. 

Out  of  the  34  schools  in  the  city  they  have  all  been  inspected  in  r^ards 
to  drinking  fountains  and  water  sui^lies,  also  sanitary  conditions,  and  found 
them  in  best  of  condition. 

Arrests  made  for  violating  sanitary  laws  and  fined  In  police  court,  $375. 
I  have  r^x)rted  to  Sanitary  Reduction  Co.  dead  stock,  79  head. 

Chief  Sanitabt  Insfbctob. 

The  above  summary  indicates  an  average  of  from  40  to  60  or  more 
inspections  or  actions  daily  for  each  inspector  or  from  6  to  8  per 
working  hour,  at  cost  to  the  city  of  over  $17,000  per  annum.  It 
has  not  been  possible  to  discover  much  value  received  from  such  an 
expenditure.  A  survey  of  the  existing  conditions  in  nearly  all  parts 
of  the  city  fails  to  find  any  tangible  or  visible  evidence  of  the  in- 
fluence of  such  an  inspection  service. 

The  health  department  is  still  responsible  for  the  general  sanitary 
condition  of  the  city  and  is  charged  with  the  supervision  over  the 
construction  and  maintenance  of  yard  closets  and  privies.  Not  one 
of  the  hundred  or  more  privies  and  yard  closets  seen  by  the  writer 
could  be  called  sanitary  by  any  stretch  of  the  sanitary  conscience,  nor 
was  there  any  evidence  of  any  active  supervision  over  these  dangerous 
sources  of  infection. 

Although  the  health  department  should  undoubtedly  be  held  re- 
sponsible for  and  be  charged  with  the  supervision  over  health  hazards 
and  insanitary  conditions  and  practices  in  general,  an  equitable  di- 
vision among  the  several  municipal  departments  of  the  supervision 
required  to  prevent  and  abate  znany  of  the  so-called  nuisances  now 
thrown  upon  the  health  department  would  relieve  this  department  of 
many  duties  of  no  public  health  importance. 

In  the  plan  of  reorganization  proposed  as  a  result  of  the  present 
survey,  recommendations  will  be  made  that  the  department  of  streets, 
bridges,  and  sewers,  now  responsible  for  the  collection  and  disposal 
of  garbage,  refuse  and  night  soil,  be  provided  with  an  adequate  in- 
spection service  to  enable  it  to  exercise  all  necessary  supervision  and 
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control  over  the  storage  of  all  refuse  on  premises,  inclnding  the  con- 
dition of  streets  and  alleys  and  the  maintenance  of  privies  and  yard 
dosets.  There  must  of  necessity  be  close  cooperation  and  coordina- 
tion between  this  department  and  the  health  department. 

In  the  same  manner  the  abatement  of  many  of  the  ordinary  nui- 
sances reported  to  the  health  departm^it  is  properly  a  function  of  the 
police  and  fire  departments.  If  these  nuisances  are  successfully 
handled  by  the  police,  the  energy  of  the  health  department  can  be 
expended  in  die  ccMitrol  and  correction  of  other  conditions  of  far 
greater  importance  in  promoting  tb»  general  faealthfulness  of  the 
city. 

HOnSIKG  OONMnoNS. 

It  would  require  a  far  more  intensive  study  than  seemed  war- 
ranted during  the  present  survey  in  order  to  determine  the  bearing 
of  housing  conditions  upon  the  morbidity  or  mortality  rates  of  tu- 
berculosis or  other  contact  infections.  Having  in  mind  the  close  re- 
lation between  overcrowding,  inadequate  ventilation,  unhygienic  sur- 
roundings, and  similar  conditions  upon  the  incidence  of  tuberculosis, 
the  excessive  death  rate  from  this  infection  points  strongly  to  the 
existence  of  such  conditions  in  Memphis. 

Before  estimating  the  degree  of  overcrowding  or  the  percentage 
of  dwellings  unsuited  for  human  habitation,  a  careful  house-to- 
house  survey  would  be  necessary.  Approximately  40  per  cent  of  the 
total  population  are  colored.  A  smaller  percentage,  perhaps  10  per 
cent,  of  the  white  population  are  living  under  poor  hygienic  condi- 
tions. It  is  believed  that  at  least  25  per  cent  of  the  total  population 
are  living  under  conditions  that  are  detrimental  to  health. 

Visits  to  many  sections  of  the  city  revealed  the  fact  that  Memphis 
has  indeed  its  '^  housing  problem."  A  large  proportion  of  the  colored 
popidation  are  housed  in  buildings  that  should  at  once  be  condemned 
and  vacated.  Many  of  the  others  need  extensive  improvements. 
The  more  wretched  types  of  dwellings  occupy  the  low  "bottoms" 
along  the  bayous  and  the  more  undesirable  areas.  They  are  found 
in  nearly  all  wards.  Aside  from  all  grades  of  unhygienic  environ- 
ments, practically  all  of  the  poorer  dwellings  are  provided  with  an 
insanitary  type  of  "  yard  closet "  or  privy  for  the  disposal  of  human 
excreta. 

The  fact  that  these  undesirable  areas  are  scattered  over  practically 
the  entire  city,  even  in  the  best  residential  wards,  makes  the  problem 
a  city-wide  one,  and  the  prevalence  of  preventable  diseases  among 
this  dasB  of  poorly  housed  population  undoubtedly  influences  the 
morbidity  and  mortality  among  the  well-to-do  and  those  enjoying 
good  homes.  Municipal  authorities  are  beginning  to  realize  that 
improved  conditions  and  lowered  sickness  rates  among  the  colored 
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and  poorer  dasses  means  less  sickness  and  fewer  deaths  among  the 
more  favored  classes. 

There  is  at  present  practically  no  effective  control  or  supervision 
maintained  over  housing  conditions.  The  present  building  code 
needs  study  and  revision,  and  the  organization  of  a  division  of  hous- 
ing and  sanitation  in  the  health  department  is  urgently  needed  in 
order  to  determine  the  most  practicable  means  of  solving  this  diffi- 
cult problem.  Present  conditions  can  not  be  corrected  overnight. 
They  will  require  careful  study  and  a  firm  and  determined  policy 
on  the  part  of  the  municipal  authorities. 

IX.  Sanitary  Engineering  AcrrivrnES. 

The  position  of  sanitary  engineer  has  never  been  included  in  the 
organization  of  the  health  department  in  Memphis.  Measures  for 
the  eradication  of  malarial  mosquitoes,  the  control  of  private  wells 
and  water  supplies,  housing  conditions  and  that  large  popularized 
group  of  conditions  called  "nuisances,"  all  require  the  experienced 
judgment  and  decision  of  a  public  official  who  should  preferably 
possess  the  qualifications  of  a  sanitary  engineer. 

Memphis  has  all  these  problems  and  most  of  them  are  vitally  con- 
cerned as  factors  contributing  to  a  high  general  death  rate. 

The  public  water  supply  is  placed  in  charge  of  the  water  depart- 
ment, a  division  of  the  municipal  department  of  public  utilities, 
grounds,  and  buildings.  Supervision  over  the  numerous  private 
wells  and  other  private  water  supplies  is  left  to  the  health  depart* 
ment. 

The  public  sewerage  system  is  maintained  and  operated  by  the 
department  of  streets,  bridges,  and  sewers.  The  plumbing  inspec- 
tor it  attached  to  this  department  and  given  supervision  over  the 
installation,  alteration,  or  repair  of  all  plumbing  and  drainage  sys- 
tems, including  "  yard  closets,"  and  the  enforcement  of  the  plumbing 
ordinances. 

The  collection  and  disposal  of  garbage,  refuse,  and  night  soil  is 
also  a  function  of  the  department  of  streets,  bridges,  and  sewers. 
This  department  at  present  has  no  inspection  service  to  enable  it  to 
maintain  any  supervision  over  the  storage  of  these  domestic  wastes 
prior  to  collection.  Such  supervision  as  has  been  maintained  has 
been  carried  on  by  the  health  department. 

Although  the  public  water  supply  and  sewerage  systems  and  the 
collection  of  municipal  and  domestic  wastes  have  been  delegated  to 
other  departments  of  the  city  government,  these  items  will  be  briefly 
reviewed  in  order  to  discuss  their  bearings  upon  the  public  health. 
In  the  chapter  on  recommendations  offered  for  a  reorganization  of 
health  department  activities  a  somewhat  radical  departure  from  the 
present  assignments  of  municipal  activities  will  be  offered. 
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THE  F0BLIO  WATER  SUFTI^T* 

At  least  two  epidemics  of  typhoid  fever  in  Memphis  have  been  at* 
tributed  directly  to  gross  pollution  of  the  public  water  supply.  The 
epidemic  in  1911  may  also  have  been  due  to  this  same  cause,  although 
there  are  no  epidemiologic  records  covering  this  epidemic.  If  this 
public  supply  is  liable  to  sudden  gross  pollution,  the  question  natu- 
rally presents  itself— can  dangerous  contamination  take  place  from 
time  to  time,  in  a  lesser  degree,  without  being  recognized? 

A  study  of  the  curve  of  mortality  from  typhoid  fever  already  pre- 
sented does  not  indicate  that  the  public  water  supply  has  been  any 
considerable  factor  in  the  typhoid  incidence  in  M^phis.  A  knowl- 
edge  of  the  physical  features  associated  with  the  collection  system  of 
this  supply,  however,  raises  a  question  of  grave  doubt  as  to  whether 
it  can  be  considered  safe  for  drinking  purposes  under  present  con- 
ditions without  additional  safeguards  or  treatment. 

The  growth  of  the  city  is  already  taxing  the  capacity  of  the  pres- 
ent supply,  and  this  fact,  together  with  the  absence  of  storage  facili- 
ties, has  been  responsible  for  increasing  rates  on  fire  insurance. 
With  a  view  of  remedying  these  conditions,  a  consulting  engineer 
has  been  employed  by  the  city  for  the  purpose  of  further  developing 
the  system  and  increasing  its  capacity. 

The  following  brief  description  of  this  supply  is  presented  in 
order  to  point  out  certain  features  that,  it  is  believed,  constitute  a 
definite  health  hazard  and  which  must  be  recognized  and  remedied 
so  as  to  avoid  such  public  disasters  as  have  already  been  experienced. 

Sawrce  of  supply. — ^Memphis  is  said  to  be  the  largest  city  in  the 
United  States  taking  its  public  water  supply  from  artesian  wells. 
Underlying  a  large  area  of  Tennessee,  Arkansas,  and  Mississippi  is 
a  deep  water-bearing  sated,  geologically  known  as  the  La  Grange 
sands.  These  artesian  sands  have  a  thickness  of  from  700  to  800 
feet,  and  at  Memphis  are  overlaid  by  about  300  feet  of  stiff  blue  clay 
interrupted  with  two  10- foot  layers  of  sand  and  gravel.  This  water- 
bearing sand  outcrops  many  miles  to  the  north  and  east  of  Memphis, 
and  the  water,  collected  from  large  infiltration  areas,  reaches  the  city 
after  extensive  filtration  under  natural  conditions  through  enormous 
layers  of  sand. 

Such  a  source  of  supply  is  undoubtedly  safe,  unless  it  is  artificially 
contaminated  at  or  near  the  city  through  some  puncture  of  the  pro- 
tecting day  stratum.    This  possibility  is  probably  remote. 

Collection  systems. — In  1874,  a  private  company  installed  a  plant 
and  delivered  water  from  the  Wolff  River.  The  present  well  system 
was  first  developed  in  1888.  The  city  purchased  the  works  in  1903. 
At  present,  the  entire  city  supply  is  collected  from  drilled  wells,  the 
depth  varying  from  400  to  600  feet.    Most  of  the  wells  are  10  inches 
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in  diameter,  water  entering  through  SO-toot  Cook  strainers.  About 
180  wells  have  been  drilled  since  1888,  and  of  these,  about  60  are  now 
in  use.  When  the  yield  falls  too  low,  due  to  clogging,  wells  are 
abandoned  and  the  casings  are  filled  with  cement.  The  wells  are 
located  in  city  streets  or  alleys. 

Three  separate  systems  or  plants  are  in  operation — (1)  Auction 
Avenue  plant,  (2)  Central  Avenue  plant,  and  (8)  the  so-called  segre- 
gated wells.  Each  plant  delivers  water  to  the  general  Sfystem  of 
mains  so  that,  although  the  original  source  of  water  is  the  same,  any 
contamination  of  one  of  the  three  collection  systems  may  reach  prac- 
tically all  parts  of  the  city. 

i.  AiLction  Avenue  plarU. — ^This  represents  the  original  plant  and 
at  the  present  time  supplies  from  50  to  60  per  cent  of  the  total  daily 
consumption.  About  40  wells  are  now  in  use.  In  order  to  prevent 
surface  pollution  from  reaching  the  water-bearing  level,  an  outside 
casing  has  been  driven  down  aroxmd  the  well  casing.  These  outside 
casings  extend  to  various  depths  and  there  is  doubt  as  to  the  tight- 
ness of  the  joints  made  in  the  clay  at  the  lower  ends. 

Water  from  these  wells  flows  by  gravity  into  masonry  tunnels 
which  are  located  in  the  clay  stratum  about  90  feet  below  the  ground 
level.  The  wells  are  connected  with  two  timnels  by  "drifts"  about 
24  inches  square,  lined  with  ship-lapped  plank.  The  tunnels  are  5 
and  6  feet,  respectively,  in  diameter  and  the  total  length  of  drifts 
and  tunnels  is  said  to  be  about  20  miles.  Water  from  the  tunnels 
flows  to  a  wet  well  constructed  of  masonry  10  feet  in  diameter  and 
located  at  the  plant. 

Three  Worthington  compound,  condensing,  vertical  steam  pumps, 
of  a  daily  capacity  of  10,000,000  gallons  each,  are  in  use  and  pump 
the  water  from  the  wet  well  directly  to  the  supply  mains  under  an 
average  pressure  of  about  50  pounds.  The  minimum  output  from 
this  plant  is  given  as  10,000,000  gallons  daily. 

The  drift  and  tunnel  features  of  this  system  are  believed  to  con- 
stitute a  decided  hazard  and  are  directly  responsible  for  the  contami- 
nation of  the  supply  which  caused  the  typhoid  fever  epidemics  in 
1912  and  1919.  In  1912  a  flood  stage  in  the  Mississippi  River  over- 
flowed a  portion  of  the  city  and  polluted  water  gained  entrance  to  a 
tunnel  through  a  manhole,  the  cover  of  which  had  previously  been 
broken  by  accident.  In  1919  a  broken  sewer  main  located  near  a 
tunnel  resulted  in  a  gross  pollution  of  this  supply. 

In  order  to  determine  the  actual  condition  of  this  collection  Sfys- 
tem, the  present  superintendent  of  the  water  department  personally 
inspected  the  drifts  and  tunnels  while  the  pumps  kept  them  com- 
paratively free  of  water.  It  was  found  that  many  of  the  drift  boxes 
had  become  partly  rotted  so  that  the  joints  in  the  plank  and  at 
the  unions  with  the  well  casings  and  tunnels  were  leaking.    Water 
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was  also  forcing  its  way  into  the  tunnels  at  numerous  points.  It 
has  been  estimated  that  the  total  yield  from  the  tunnels  exceeded  the 
combined  capacities  of  the  wells. 

The  source  of  this  leakage  into  the  drifts  and  tunnels,  independent 
of  the  water  coming  directly  from  the  wells,  can  only  be  conjectured. 
If  the  pressure  in  the  artesian  sands  is  always  sufficient  to  maintain 
a  water  level  above  the  top  of  the  tunnel  system,  this  might  support 
the  assumption  that  the  leakage  is  artesian  water  from  lower  levels. 
It  seems,  however,  to  be  equally  possible  for  surface  water  to  find 
its  way  to  the  tunnel  level.  Under  ordinary  conditions  surface  water 
reaching  this  depth  has  been  subjected  to  certain  purification  by  pas- 
sage through  the  sand  and  clay  strata  overljong  the  tunnel  and  may 
or  may  not  be  of  a  safe  sanitary  quality.  Gtai  the  other  hand,  it  may 
be  possible  for  surface  water  to  penetrate  more  directly  by  means  of 
abandoned  or  faultily  constructed  well  casings  or  other  means  of 
more  direct  communication  or  the  balance  between  the  water 
from  the  deep  artesian  sands  and  the  upper  surface  or  ground  water 
may  be  established  at  a  level  near  or  below  the  tunnel,  so  that  any 
leakage  into  the  tunnel  system  may  well  be  regarded  with  suspicion. 

£.  Central  Avenue  plant. — ^There  are  five  deep  wells  in  this  de- 
velopment, two  being  14  inches,  the  others  40  inches,  taking  water 
from  the  same  artesian  sands  by  air  lift,  discharging  into  a  concrete 
collecting  well  of  a  capacity  of  100,000  gallons.  The  mechanical 
equipment  seems  adequate.  The  average  daily  pumpage  is  given  as 
5,000,000  gallons.  The  output  from  this  plant  is  pumped  directly 
to  the  mains. 

S.  Segregated  wetts. — Located  in  streets  and  alleys  over  an  irregu- 
lar line  of  about  10  miles  there  are  15  deep  wells  of  similar  con- 
struction to  those  previously  described.  Each  well  is  equipped  with 
a  100-horsepower  motor-driven  deep-well  pump  of  a  rotary  type, 
of  a  capacity  of  1,000,000  gallons  per  day,  delivering  water  directly 
to  the  mains.  The  motors  and  pumps  are  placed  in  concrete  under- 
ground chambers,  reached  through  a  manhole.  They  are  thrown  into 
service  as  needed  and,  while  they  would  normally  supply  the  de- 
mands of  the  district  immediately  around  each  pump,  the  surplus 
is  distributed  to  the  general  system. 

Distribution  cund  cost  of  operation. — The  total  pumpage  for  1919 
was  5,478,246,000  gallons,  representing  an  average  daily  consumption 
of  slightly  over  15,000,000  gallons,  an  increase  of  1,333,500  gallons 
over  the  daily  average  for  1918. 

There  are  approximately  27,000  services,  about  75  per  cent  of  which 
are  metered.  It  is  estimated  that  at  least  95  per  cent  of  the  total 
population  of  the  city  use  this  public  supply. 

The  total  operating  cost  for  1919  was  $309,387.34 ;  the  fixed  charges, 
including  interest  and  sinking  fund,  $189,777.36.    The  gross  income 
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was  $512,040.61,  leaving  a  balance  of  $12,875.81,  which  was  applied 
to  a  previous  overdraft.  There  are  at  present  outstanding  bond 
issues  to  the  amount  of  $3,200,000. 

Laboraix/ry  cambroh — ^The  water  department  maintains  no  labo- 
ratory for  the  examination  of  this  supply.  Bacteriological  exami- 
nations are  made  at  the  health  department  laboratory.  Prior  to 
1919  these  examinations  were  made  only  occasionally,  usually  upon 
some  complaint.  Following  the  typhoid  epidemic  of  1919,  the  total 
bacterial  content  of  two  samples  has  been  determined  on  six  days 
of  each  week.  Tests  for  B.  coli  in  sugar  media  are  not  made.  The 
total  count  on  agar  at  37^  C.  after  24  hours'  incubation  varies  from 
0  to  4  or  5  per  cubic  centimeter. 

In  the  face  of  recent  history  of  typhoid  fever  epidemics  and  be- 
cause of  the  fact  that  no  treatment  or  other  safeguard  is  applied  to 
this  supply,  especially  that  from  the  tunnel  system,  daily  examina- 
tions are  surely  indicated.  Early  knowledge  of  pollutions  such  as 
have  already  occurred  would  permit  of  effective  treatment  and  re- 
duce the  dangers  of  a  repetition  of  previous  disasters.  A  sufficient 
number  of  samples  should  be  collected  daily  from  the  several  systems 
and  examined  for  total  bacterial  count  and  the  presence  or  absence  of 
B.  colij  in  order  to  maintain  a  constant  vigilance  over  the*  sanitary 
quality  of  the  water  from  the  various  sources  and  to  detect  any 
introduction  of  dangerous  pollution. 

Quality  of  supply. — Reference  has  already  been  made  to  the 
several  instances  of  gross  pollution  of  this  supply  and  to  the  average 
daily  index  of  purity  as  determined  by  laboratory  examinaticm. 

Consumers  receiving  water  from  the  tunnel  system  offer  frequent 
complaints  concerning  the  physical  properties  of  the  supply.  In 
summer  this  water  becomes  warm  and  unpleasant  to  taste.  The 
entire  artesian  supply  is  said  to  contain  iron  in  the  proportion  of 
about  two  parts  per  million  gallons.  Exposure  to  air  liberates  car- 
bon dioxide  and  precipitates  the  iron  in  an  insoluble  form,  resulting 
in  serious  damage  to  plumbing  fixtures  and  making  it  unsuitable  for 
laundry  purposes. 

Treatment. — There  is  no  treatment  of  any  form  applied.  There 
are  also  no  storage  facilities.  In  the  plans  being  formulated  for  ex- 
tension of  the  present  system,  a  storage  reservoir  is  contemplated 
of  a  capacity  equal  to  about  the  average  daily  consumption.  This 
will  serve  to  better  satisfy  the  fire  underwriters  and  permit  of  the 
elimination  of  the  excessive  iron  content. 

In  the  event  of  a  repetition  of  such  polution  as  has  already  taken 
place  and  resulted  in  probably  3,000  cases  of  typhoid  fever,  even  if 
it  should  be  detected  early,  it  would  not  be  possible  to  entirely  prevent 
an  explosive  outbreak  of  intestinal  infections  for  the  reason  that  no 
facilities  are  at  hand  for  the  disinfection  of  the  polluted  supply. 
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During  the  1919  epidemic,  the  part  of  the  tunnel  system  directly  re- 
ceiving the  pollution  was  shut  off  as  effectually  as  possible  but  not 
until  some  time  after  gross  pollution  had  taken  place. 

Because  of  these  conditions  and  because  of  the  known  leakage 
into  the  tunnel  systems  from  unknown  sources,  the  purchase  and  in- 
staUation  of  chlorine  disinfection  apparatus  and  continuous  disin- 
fection of  the  tunnel  supply  was  strongly  recommended  at  the  time 
of  the  present  survey.  With  daily  bacteriological  examinations,  both 
for  total  bacterial  count  and  for  the  detection  of  the  presence  of 
B.  eoliy  of  samples  taken  preferably  at  the  pump  wells,  thorough  dis- 
infection of  the  other  supplies  could  be  started  within  about  48 
hours  after  dangerous  pollution  was  first  discovered.  Disinfection 
should  be  undertaken  also  immediately  upon  the  appearance  of  any 
definite  indication  of  pollution  as  shown  by  bacterial  analyses.  Fail- 
ure to  make  provision  for  adequate  sterilization  must  be  considered 
virtually  criminal  negligence,  and  the  cost  of  installation  would  have 
avoided  the  lawsuits  now  pending  against  the  city  for  monetary 
recompense  for  the  lives  lost  and  jeopardized  during  the  last  typhoid 
epidemic. 

Future  supply. — ^Increasing  consumption  has  already  brought  about 
a  recognition  of  the  necessity  for  extending  the  present  supply.  The 
total  operating  cost  in  1919  was  $56.60  per  million  gallons  or  $91.30 
including  fixed  charges.  The  cost  of  operation  of  the  present  system 
is  high,  and  while  no  detailed  study  of  comparative  costs  of  a  change 
to  some  other  source  of  supply  was  made,  the  desirability  of  install- 
ing a  modem  filtration  plant  for  the  treatment  of  water  taken  from 
the  Mississippi  Kiver  should  be  seriously  considered  before  expend- 
ing further  funds  in  the  extension  of  the  present  source.  It  is  be^ 
lieved  that  a  water  of  better  sanitary  and  chemical  quality  would  be 
secured  at  a  lower  cost,  provided  the  items  of  fixed  charges  can  be 
advantageously  adjusted. 

Memphis,  like  many  other  communities,  has  boasted  of  the  purity 
of  its  public  water  supply.  It  is  indeed  time  now  to  recognize  the 
role  it  has  played  in  contributing  to  preventable  morbidity  and  mor- 
tality and  to  make  suitable  provisions  for  properly  safeguarding  the 
present  supply  or  obtaining  a  new  supply  that  is  not  open  to  sus- 
picion. A  really  safe  water  supply  is  a  valuable  asset,  and  the  cost 
of  such  an  asset  should  be  a  minor  consideration. 

PRIVATE   WATER   SUPPLIES. 

No  record  could  be  secured  of  the  number  of  private  water  supplies 
in  use.  Some  of  the  larger  hotels  and  industrial  plants  have  well 
supplies,  which  tap  the  deep  artesian  sands,  and  it  is  estimated  that 
possibly  3  per  cent  of  the  population  are  using  water  from  private 
wells. 
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As  far  as  could  be  detennined,  there  has  been  bo  special  attenticm 
givea  to  these  deep-w^  supplies. 

Private  weUs. — Scattered  about  ihe  city,  mainly  in  the  outlying 
sections,  there  are  several  hundred  private  weUs,  located  near  side- 
walks or  in  back  yards.  These  wells  are  said  to  have  a  depth  of 
from  50  to  75  feet,  terminating  in  clay  and  lined  with  either  iron  or 
vitrified  pipe.  One  length  of  tile  projects  above  the  ground  and 
water  is  drawn  up  by  windlass  and  receptacle  of  a  sand-bucket  type. 
The  projecting  tile  usually  has  no  protection  whatever  against  willful 
or  accidental  contamination  of  the  well. 

These  wells  are  usually  located  in  sections  that  are  as  yet  un- 
sewered,  and  consequently  are  frequently  in  rather  dose  proximity 
to  insanitary,  soil-polluting  privies.  In  the  past  some  of  these  wells 
have  been  condemned  and  abandoned  wherever  the  public  water 
supply  was  available. 

There  is  no  attempt  at  routine  laboratory  examination  of  samples 
of  water  from  these  private  weUs.  They  are  obviously  of  fauUy 
construction,  lacking  in  adequate  protection  at  the  surface,  and  in 
the  absence  of  bacteriological  examinations  many  of  them  would  be 
condemned  from  the  findings  of  a  sanitary  survey  alone. 

In  view  of  the  above  a  thorough  survey  of  all  private  wells  is 
indicated,  and  a  careful  laboratory  study  should  be  made  of  the  sani- 
tary quality  of  each  supply  and  all  definitely  polluted  or  suspidons 
wells  should  be  immediately  condemned  and  abandoned. 

The  relation  of  contaminated  water  supplies  to  the  incidence  of 
typhoid  fever  and  various  intestinal  diarrheas  is  well  established  and 
because  of  the  excessive  mortality  in  Memphis,  particularly  from 
typhoid  fever,  these  private  well  supplies  should  be  at  once  eliminated 
as  a  contributing  factor  to  this  class  of  preventable  diseases. 

Bottled  water. — ^The  recent  epidemic  of  typhoid  fever  served  to 
promote  an  increased  demand  for  bottled  water  and  quantities  of 
^^  spring ''  water  have  been  sold  in  the  city.  Many  families  had  al- 
ready been  using  these  spring  waters  because  of  the  high  iron  con- 
tent of  the  city  supply.  This  practice  introduces  another  problem, 
that  of  the  sanitary  quality  of  the  spring  water  supplies  and  it  be- 
comes incumbent  upon  the  health  department  to  investigate  these 
supplies  and  detennine  their  purity.  There  have  apparently  been 
undertaken  no  measures  for  the  control  of  these  bottled  waters. 

DISPOSAIi  OF  SEWAGE. 

A  system  of  sewers  was  installed  in  Memphis  in  1880,  and  in  1898 
about  70  miles  of  mains  had  been  constructed.  At  the  present  time 
sewers  have  been  made  available  to  probably  99  per  cent  of  the  total 
population  of  the  city  and  it  is  estimated  that  about  95  per  cent  are 
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(connected.  Permits  for  connections  are  required,  but  the  records  are 
incomplete. 

Sewage,  both  domestic  and  storm  water,  is  discharged  without 
treatment,  directly  into  the  Wolff  and  Mississippi  Kivers. 

Extensions  to  the  original  system  have  been  continued  until,  in 
some  sections,  the  mains  have  reached  the  surface.  To  reach  these 
sections,  it  will  be  necessary  to  construct  new  collecting  mains  and 
it  was  imderstood  that  plans  are  now  under  way. 

Outside  ycsrd  eloseta. — ^In  practically  all  the  sections  occupied  by 
the  colored  and  to  some  extent  by  the  poorer  white  population,  so* 
called  ^yard  closets''  are  in  use.  These  closets  are  of  the  hopper 
type  and  are  flushed  by  a  hand-operated  valve  on  the  water  pipe 
line  which  supplies  water  directly  to  the  hopper.  They  are  con- 
nected to  sewer  laterals,  the  traps  being  vented  with  a  4-inch  iron 
stack  which  is  extended  above  the  roof  of  the  housing.  The  small 
wooden  structures  that  house  these  closets  are  for  the  most  part 
poorly  constructed  and  usually  dilapidated  and  neglected. 

In  company  with  the  mayor,  the  commissioner  of  sewers,  his  assist- 
ant and  the  chief  sanitary  inspector,  several  hundred  of  these  yard 
closets  were  inspected  for  the  purpose  of  indicating  from  personal 
observation  the  decided  health  menace  arising  from  the  construction 
and  operation  of  this  kind  of  closet  for  the  disposal  of  human  excre- 
ment. The  evidence  secured  from  this  trip  of  inspection  was  most 
convincing. 

The  hoppers  are  of  a  type  practically  impossible  to  be  thoroughly 
cleansed  with  the  flush  provided  and  flushing  depends  entirely  upon 
the  whim  of  the  user.  The  water  was  found  shut  off  in  several  and 
a  number  were  filthy  beyond  description.  None  of  the  superstruc- 
tures made  any  pretense  at  being  fly  proof.  To  a  varying  extent, 
there  is  practically  always  an  exposure  of  fecal  matter  that  has  dried 
on  or  been  left  adherent  to  the  hopper. 

These  yard  closets  are  to  be  found  in  nearly  every  ward  in  the 
city.  They  are  in  use  in  close  proximity  to  the  Bruce  High  School, 
in  the  shadows  of  the  Baptist  Memorial  Hospital,  and  are  scattered 
about  the  business  district  and  in  nearly  every  residential  section. 
The  total  number  now  in  use  could  not  be  ascertained,  but  it  is  esti- 
mated that  probably  at  least  40  per  cent  of  the  total  population  use 
this  method  of  disposal. 

In  the  absence  of  epidemiological  proof  to  the  contrary,  it  is 
believed  that  these  yard  closets  must  be  considered  a  factor  in  the 
high  summer  prevalence  of  typhoid  fever  in  Memphis.  Their  dis- 
tribution, construction,  and  the  insanitary  condition  in  which  they 
are  generally  maintained  must  be  considered  as  increasing  the  num- 
ber of  at  least  potentially  dangerous  foci  from  which  the  infectious 
agents  of  intestinal  diseases  may  be  spread.    The  difference  between 
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these  yard  closets  and  the  insanitary  open  privy  as  health  hazards 
is  the  relative  degree  of  exposure  of  fecal  matter  that  takes  place. 

The  correction  of  these  sanitary  hazards  should  receive  the  immedi- 
ate attention  of  the  municipal  authorities.  The  problem  is  a  diffi- 
cult one  from  certain  aspects.  The  majority  of  the  occupants  of 
the  premises  where  yard  closets  are  provided  are  colored  tenants  and 
the  installation  of  inside  closets  is  usually  impossible. 

Until  there  can  be  effected  some  substitution  of  a  more  sanitary 
type  of  hopper  in  these  yard  closets,  systematic  inspection  should  be 
undertaken  in  order  to  reduce  as  much  as  possible  the  menace  arising 
from  careless  operation  of  these  closets.  Although  difficult  of 
enforcement,  the  insistence  of  reasonably  effective  fly  proofing  of  at 
least  the  hopper  will  result  in  some  reduction  in  transference  of  in- 
fectious discharges  by  flies.  Under  proper  supervision  no  extensive 
personnel  force  will  be  necessary  for  such  an  inspection  service^ 

Privies. — ^The  city  ordinances  provide  for  so-called  "  earth  closets  " 
where  public  sewers  are  not  available.  A  water-tight  box  or  bucket 
is  required  and  dry  earth  or  ashes  must  be  used  ^^  at  least  once  a  day  ^ 
to  cover  all  deposits,  the  night  soil  to  be  collected  by  the  city  '^  once 
every  two  weeks  or  oftener  if  necessary."  All  privies  are  placed 
under  the  supervision  of  the  health  department. 

There  are  about  1,300  of  these  earth  closets  in  use  in  unsewered 
sections.  No  record  could  be  secured  of  their  actual  number  or  loca- 
tion. A  personal  inspection  of  a  considerable  number  revealed  con- 
ditions that  should  constitute  a  disgrace  to  any  self-respecting  com- 
munity. In  apparent  compliance  with  the  ordinances,  some  sort 
of  a  receptacle  is  usually  provided,  in  many  instances  a  galvanized 
tub  or  wooden  pail.  In  one  alley  about  30  privies  were  found,  the 
receptacles  overflowing  or  leaking  onto  the  ground,  the  space  under 
the  seat  open  in  the  back  with  no  covering  whatever.  This  was  in 
a  colored  section  of  over  a  hundred  houses.  The  owner  of  this 
property  lived  nearby  and  also  maintained  an  insanitary  privy. 

The  alley  cleaning  department  was  recently  transferred  to  the 
street  department.  Night  soil  is  collected  in  tank  wagons  and  dis- 
charged into  the  sewer  at  two  disposal  stations. 

The  inspection  of  these  privies  has  been  carried  on  under  the 
division  of  sanitary  inspection.  Personal  observation  indicated  that 
there  has  been  but  little  supervision  maintained  over  the  sani- 
tary condition  of  this  decidedly  dangerous  method  of  disposal  of 
human  excrement.  There  was  no  evidence  of  any  supervision.  A 
maximum  exposure  of  contents  with  excessive  soil  pollution  pre- 
vailed generally.  In  the  sections  using  the  private  wells  previously 
described,  this  uncontrolled  pollution  of  the  soil  obviously  exposes 
these  wells  to  dangerous  contamination. 
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Until  public  sewers  can  be  made  available  and  the  insanitary  privy 
abandoned,  there  is  only  one  remedy  for  this  method  of  excrement 
disposal  and  that  is  the  installation  of  sanitary  privies,  maintained 
under  adequate  and  constant  supervision.  A  water-tight  receptacle, 
protected  from  flies,  with  frequent  collections  fa|y  the  city  scavengers, 
should  be  the  minimum  requirements. 

In  considering  the  problem  of  the  maintenance  of  the  necessary 
supervision  over  these  privies,  it  would  seem  desirable  to  assign  the 
inspection  service  to  the  department  responsible  for  the  collection  of 
night  soil,  namely,  the  department  of  streets,  bridges,  and  sewers, 
and  this  suggestion  was  favorably  received  by  the  commissioner  of 
this  department.  Under  the  present  administration  it  is  believed 
that  this  plan  of  developing  the  necessary  inspection  service  in  con- 
nection with  the  scavenging  department  will  be  feasible  and  ade- 
quate and  avoid  any  divided  responsibility  in  the  supervision  of  this 
problem. 

COLLECTION  AND  DISPOSAL  OF  REFUSE. 

Oarbage. — The  collection  and  disposal  of  domestic  garbage  and 
other  forms  of  refuse,  including  ashes  and  trash,  was  transferred 
from  the  health  department  to  the  department  of  streets,  bridges, 
and  sewers  early  in  1920.  The  collection  service  and  equipment 
owned  by  the  ci^  is  being  reorganized  and  extended  at  the  present 
time.  Heretofore  collection  has  been  inadequate  and  many  com- 
plaints have  been  made  to  the  health  office. 

It  was  estimated  that  the  daily  production  of  domestic  wastes, 
such  as  garbage,  ashes  and  other  refuse,  averaged  about  760  cubic 
yard&  The  present  equipment  can  handle  a  maximum  of  about  460 
cubic  yards,  but  only  about  860  cubic  yards  are  collected  daily.  New 
wagons  and  motor  trailers  are  to  be  added  in  order  to  increase  the 

collection& 

All  of  the  garbage  and  some  of  the  trash  is  disposed  of  by  burning 
it  in  three  incinerators  owned  by  the  city  and  located  in  the 
three  collection  districts.  From  one  to  three  tons  of  coal  are  required 
daily  to  complete  the  combustion  of  these  wastes.  The  total  capacity 
of  the  three  incinerators  is  given  as  196  tons  per  diem  and  they  are 
being  operated  without  apparent  nuisance. 

Ashes  and  some  other  refuse  is  disposed  of  mainly  by  utilizing  it 
for  filling  at  various  dumps. 

According  to  the  estimates  by  the  city  commissioner  in  charge  of 
refuse  collection,  the  city  has  been  collecting  only  about  60  per  cent 
of  all  refuse  produced.  There  has  been  but  little  control  over  the 
disposal  of  the  balance.  This  has  been  left  largely  to  the  producer. 
A  considerable  quantity  of  refuse,  especially  ashes  and  trash,  has 
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been  thrown  into  the  bayous  or  otherwise  disposed  of  with  the  least 
possible  inconvenience. 

The  popular  conception  concerning  the  relation  of  garbage  aJid 
other  refuse  to  the  public  health  is  based  upon  inherited  misconcep- 
tions of  the  origin  of  disease  and  its  usual  mode  of  transmission. 
Filth  and  disease  are  still  closely  associated  in  the  minds  of  many 
individuals  and  for  this  reason  health  departments  have  been 
charged  with  the  collection  and  disposal  of  all  fonns  of  municipal 
wastes.  The  discovery  of  the  true  causes  of  many  diseases  and  their 
mode  of  spread  have  transferred  the  attentions  of  the  sanitarian 
from  ''  filth  "  as  subh  and  conditions  of  environment  to  the  infected 
individual  as  ihe  vital  factor  in  the  spread  of  most  diseases.  Filth 
of  any  sort  is  still  just  as  repugnant  to  our  senses  of  sight  and  smell, 
but  its  relation  to  disease  is  rather  an  indirect  one  and  refuse  collec- 
tion becomes  more  a  problem  of  municipal  housekeeping  and  civic 
pride  in  our  environment  and  appearances  of  general  cleanliness. 

It  is  true  that  garbage  will,  under  certain  conditions  of  neglect, 
breed  flies  or  attract  flies  and  rodents,  and  it  is  known  that  flies  may 
act  as  mechanical  conveyors  of  infection ;  hence  the  bearing  of  gar- 
bage upon  disease  transmission.  If,  however,  fly  breeding  in  stable 
manure  is  reduced  to  a  minimum,  and  garbage  is  properly  stored  in 
covered  receptacles  and  collected  at  regular  intervals,  the  health  de- 
partment has  no  special  interest  in  garbage  as  a  health  hazard,  and 
the  supervision  over  the  garbage  can  and  the  i^orage,  collection,  and 
disposal  of  garbage,  as  well  as  other  classes  of  household  refuse,  may 
properly  be  assigned  to  the  scavenging  department. 

Under  present  arrangements  the  collection  and  disposal  of  all 
refuse  is  a  function  of  the  department  of  streets,  bridges,  and  sewers. 
In  order  to  maintain  adequate  supervision  over  the  personnel  en- 
gaged in  the  collection  service,  it  will  be  necessary  to  employ  super- 
visors or  inspectors.  But  little  expansion  of  this  force  of  inspectors 
would  be  required  in  order  to  enforce  the  city  ordinances  or  regula- 
tions governing  the  storage  of  garbage  and  other  refuse  on  premises 
before  its  collection.  The  employment  of  supervisors  or  inspectors 
to  maintain  a  satisfactory  collection  service  and  sanitary  inspectors 
to  enforce  regulations  governing  the  type  of  garbage  can  to  be  used 
and  the  method  of  storing  garbage  brings  about  a  duplication  of 
personnel,  a  division  of  supervision  over  a  municipal  function  that 
will  result  in  lost  motion,  added  expense,  and  disclaimers  of  respon- 
sibility. 

The  development  of  an  adequate  inspection  service  in  connection 
with  the  present  refuse  collection  department  was  discussed  with  the 
commissioner  of  this  department  and  the  adoption  of  such  a  plan 
was  considered  the  most  practicable  and  economical  means  of  main- 
taining the  required  supervision  over  all  phases  of  refuse  storage, 
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colleetion,  and  dicqposal,  and  it  is,  tbeiefore,  reoottimeiided.  This 
places  the  responsibility  where  it  properly  belongs  and  relieves  the 
health  departoient  of  a  function  that  has  but  little,  if  any,  bearing 
upon  public  health. 

The  development  of  tiiis  inspection  service  will  mat  be  discussed 
here.  With  harmonious  interdepartmcmftal  relations  it  should  be 
XX)68ible  to  organize  and  carry  on  such  a  service  and  bring  about 
really  effective  control  over  a  difficult  municipal  problem. 

Stable  fMsrmre, — ^Flies  breed  by  preference  in  horse  manure  It 
requires  about  10  days  during  the  sufiuner  for  the  development  of 
the  egg  into  the  mature  fly.  Consequently,  in  order  to  prevent  tft 
interrupt  the  breeding  of  flies  in  this  refuse  material  in  a  city  blo(^ 
it  is  necessary  to  either  securely  protect  it  from  the  access  of  flies  or 
remove  it  at  intervals  of  from  five  to  seven  days  during  the  breeding 
season.  Attempts*to  prevent  fly  breeding  by  storing  staUe  manure 
in  fly-proof  pits  or  by  chemical  treatment  of  the  manure  are  often 
failures  or  only  incompletely  successful.  Oomplefte  and  frequent 
removal  answers  all  the  requirements  and  is  usually  the  method  of 
choice. 

Flies  are  undoubtedly  capable  of  transferring  infectious  material 
and  have  been  convicted  as  agents  in  spreading  typhoid  fever  and 
other  intestinal  disorders,  and  they  may  convey  infection  in  each 
diseases  as  tuberculosis,  smallpox,  scarlet  fever,  and  other  similar 
affections. 

As  far  as  could  be  determined  there  has  been  no  effective  super* 
vision  maintained  over  fly  breeding  in  Memphis  by  requiring  proper 
disposal  of  stable  manure.  Action  has  been  apparently  taken  usually 
only  upon  complaints 

In  Memphis  the  d^artment  of  streets,  bridges,  and  sewers  has 
been  given  the  function  of  city  scavenger  and  is  now  ohai^ged  with 
the  collection  and  disposal  of  garbage,  refuse,  and  night  soil.  Al- 
though it  may  not  be  feasible  for  the  city  to  collect  stable  manure,  it 
is  believed  that  supervision  over  its  storage  and  frequ^it  removal 
may  logically  be  placed  in  this  same  department  and  maintained 
through  a  newly  created  inspection  division  previously  referred  to 
in  the  discussion  of  garbage  and  refuse  disposal.  Under  competent 
supervision,  fly  breeding  in  stable  manure  can  be  satisfactorily  con- 
trolled and  this  class  of  waste  eliminated. 

SUMMARY  OF  PRESENT  HEALTH  ACTIVITIES  AND  SANITARY 

CONDITIONS  IN  MEMPHIS. 

The  city  of  Memphis,  with  a  present  population  of  slightly  over 
160,000,  expended  approximately  $86,700  during  the  calendar  year 
1919  for  the  operation  of  its  health  department,  or  about  65  cents 
per  capita.    This  smn  does  not  include  any  items  pertaining  to  the 
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collection  and  disposal  of  garbage,  refuse,  or  night  soil,  the  opera- 
tion of  the  city  hospital,  or  the  allotment  of  about  $10,000  made  to 
the  associated  charities  and  Public  Health  Nursing  Association.  In 
other  words,  the  $86,700  represents  the  expenditure  made  for  those 
municipal  activities  regarded  as  purely  public  health  functions. 

An  expenditure  of  55  cents  per  capita  is  a  reasonably  adequate  in- 
vestment in  public  health  work  for  the  average  city  of  the  size  of 
Memphis.  Although  it  is  perhaps  difficult  to  audit  the  activities 
and  results  of  public  health  work  in  terms  of  sickness  prevented, 
lives  saved,  or  other  expressions  denoting  effective  application  of 
measures  undertaken  for  the  promotion  of  health  and  sanitation, 
there  should  nevertheless  be  some  indication  of  the  effect  of  such 
an  expenditure  upon  the  vital  statistics  or  the  composite  sanitary 
picture  of  the  city  in  order  to  justify  further  appropriations. 

A  study  of  the  mortality  statistics  of  Memphis  for  the  past  20 
years  reveals  no  reduction  in  the  general  gross  death  rate;  in  fact 
there  has  been  a  decided  increase  in  the  death  returns  for  certain 
important  preventable  diseases,  notably  typhoid  fever  and  tuber- 
culosis, and  this  increase  has  apparently  been  due  to  an  increasing 
incidence  of  these  infections  in  the  colored  population.  Of  the  total 
deaths  from  disease  occurring  each  year,  about  40  per  cent  have 
been  due  to  causes  ordinarily  accepted  as  preventable. 

A  rather  thorough  survey  of  the  general  sanitary  conditions  exist- 
ing at  the  present  time  would  seem  to  indicate  either  that  there  has 
been  an  absence  of  effective  supervision  or  that  local  conditions  are 
especially  difficult  to  control. 

In  view  of  what  has  already  been  set  forth  in  the  body  of  this 
report  there  would  appear  to  be  sufficient  basis  for  the  conclusion 
that  the  conditions  responsible  for  high  morbidity  and  mortality 
rates  and  the  general  sanitary  status  of  the  city  are  very  largely  the 
result  of  an  unorganized  health  administration,  conducted  under 
part-time  untrained  chief  executives  who  have  been  supported  by  a 
personnel  for  the  most  part  unqualified  for  their  positions.  The 
influences  of  pernicious  politics  must  be  credited  with  most  of  the 
responsibility  for  such  a  condition  of  affairs. 

The  composite  health  of  a  city,  as  reflected  in  its  morbidity  and 
mortality  records,  is  of  vital  concern  to  the  city  itself  and  a  com- 
ponent factor  in  determining  the  general  healthiness  of  the  State 
of  which  it  is  a  part,  as  well  as  that  of  the  country  as  a  whole.  The 
status  of  health  and  sanitary  conditions  obtaining  in  any  city  under- 
lies its  industrial  and  business  activities,  and  that  city  will  not  long 
continue  to  be  progressive  or  prosperous  which  coimtenances  ex- 
cessive death  rates  from  preventable  causes  or  remains  satisfied  with 
a  low  sanitary  rating. 
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Health  administration  in  Memphis  has  been  continued  mainly 
along  lines  of  least  resistance  and  shows  but  little  indication  of 
progress  or  development.  Positions  created  by  laws  establishing 
the  original  ^' board  of  health"  have  been  carried  along  in  spite  of 
the  fact  that  the  board  was  abolished  in  1909.  The  duties  of  the 
present  superintendent  of  health  have  not  been  clearly  defined,  and 
his  salary  has  been  fixed  by  law  on  a  basis  of  $3,000  per  annum. 
Organization  of  personnel  is  weak,  there  being  no  well-defined 
bureaus  or  divisions  for  prosecuting  any  definite  administrative 
policy  under  full-time  trained  chiefs  of  division. 

These  statements  are  not  put  down  in  the  nature  of  destructive 
criticism,  but  rather  intended  as  an  explanation  of  many  of  the  con- 
ditions emphasized  by  the  present  survey. 

There  has  been  but  little  attempt  to  carry  on  any  campaign  of 
publicity  that  would  secure  the  intelligent  cooperation  of  the  general 
public  and  make  possible  higher  standards  of  healthfidness  and 
sanitation.  It  is  true  that  many  of  the  lessons  of  personal  hygiene 
must  be  self-taught,  but  there  remains  a  wide  field  of  activity  for 
the  health  authorities,  and  the  average  individual  must  be  taught 
his  responsibility  in  avoiding  infection  and  preventing  its  spread  to 
others. 

The  existing  laws  pertaining  to  health  and  sanitation  are  scattered 
and  in  some  instances,  out  of  date.  A  careful  revision  should  be 
undertaken  and  the  resulting  laws,  ordinances,  and  regulations 
should  be  codified  and  made  readily  available. 

The  publication  of  the  monthly  annual  reports  has  served  no 
special  purpose.  These  reports  are  mainly  statistical,  and  as  such 
are  of  but  little,  if  any,  real  value,  and  serious  errors  appear  in  many 
of  the  tables. 

The  registration  of  vital  statistics  has  not  been  satisfactory,  the 
records  of  births  and  deaths  are  poorly  kept,  and  they  have  served 
no  useful  purpose  as  far  as  the  health  department  is  concerned.  The 
registrar  of  vital  statistics  has  no  official  status  in  the  health  depart- 
ment, although  his  deputy  is  now  a  clerk  in  the  department  and  the 
records  are  readily  available.  It  would  seem  most  desirable  to  secure 
the  necessary  amendments  to  State  and  local  laws  to  permit  the  ap- 
pointment of  a  regular  officer  of  the  health  department  to  the  posi- 
tion of  registrar  of  vital  statistics.  This  change  would  undoubtedly 
bring  about  considerable  improvement  in  the  registration  of  births 
and  deaths. 

In  the  present  organization,  such  activities  as  have  been  under- 
taken show  but  little  interrelation.  One  of  the  most  important  func- 
tions, that  of  the  control  of  communicable  diseases,  has  not  been 
properly  developed.    Morbidity  reporting  is  only  fairly  satisfactory 
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or  complete.  There  has  been  practically  no  epidemiologic  study  made 
of  those  diseases  responsible  for  excessive  morbidity,  and  mortality 
rates  and  office  records  are  quite  incomplete  and  meager. 

Such  control  measures  as  have  been  undertaken  as  routine  are  un- 
certain as  to  their  scope  and  effectiveness.  Tuberculosis,  a  laige  fac- 
tor in  the  annual  mortality,  is  practically  uncontrolled.  The  prob- 
lem of  infant  mortality,  including  prenatal  instruction  and  super- 
vision over  the  health  of  preschool  ages,  remains  virtually  untouched. 
Adequate  and  effective  control  is  lacking  over  such  diseases  as 
typhoid  fever,  malaria,  diphtheria,  and  the  usual  infectious  diseases 
of  childhood. 

Public  health  nursing,  now  recognized  as  one  of  the  most  powerful 
weapons  of  a  modem  health  department,  has  been  subordinated  to 
a  nursing  service  developed  in  connection  with  a  medical  inspection 
of  schools. 

Facilities  for  the  hospitalization  of  communicable  diseases  are  en- 
tirely inadequate.  The  small,  poorly  equipped  15-bed  hospital  now 
used  for  this  purpose  should  be  abandoned  and  provisions  made  for 
a  modem  communicable-disease  hospital  9f  at  least  100  beds. 

Memphis  acquired  the  distinction  of  heading  the  list  of  lai^  cities 
in  1919  with  a  typhoid  death  rate  of  58.4  per  100,000.  This  high 
death  rate  was  due  to  an  epidemic  brought  about  by  a  sudden  gross 
pollution  of  the  ci^y  water  supply  with  human  fecal  matter,  the 
direct  result  of  a  broken  sewer  main.  A  similar  extensive  water- 
borne  epidemic  of  this  disease  occurred  in  1912,  due  to  flood  condi- 
tions and  sudden  contamination  by  raw  sewage.  Deaths  from 
typhoid  fever  reached  a  still  higher  point  in  1911,  and  while  epi- 
demiologic evidence  is  lacking,  there  seems  to  be  reason  to  b^eve 
that  the  excessive  mortality  for  this  year,  largely  the  result  of  a 
serious  epidemic,  may  very  probably  have  bfeen  due  to  an  unrecog- 
nized contamination  of  the  public  water  supply. 

This  history  of  repeated  water-borne  epidemics  of  typhoid  fever, 
and  the  brief  description  of  the  present  water  supply  system  sub- 
mitted in  this  report,  is  considered  sufficient  evidence  to  indicate  the 
urgent  necessity  for  prompt  action  for  the  immediate  correction  of 
the  conditions  responsible  for  previous  extensive  epidemics.  There 
appears  to  be  sufficient  evidence  to  support  the  condemnation  of  the 
old  tunnel  collection  syston  of  deep  well  supplies  and  to  warrant  the 
recommendation  of  ccmtinuous  disinfection  of  this  supply  or  its 
abandonment. 

Numerous  other  factors  undoubtedly  responsible  for  the  continued 
high  endemic  incidence  of  typhoid  fever  have  been  noted,  namely, 
grossly  insanitary  privies;  insanitary  "yard  closets"  widely  dis- 
tributed over  the  city ;  abundant  fly  breeding  and  inadequate  super- 
vision over  the  collection  and  disposal  of  garbage  and  other  organic 
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^  Sliik '' ;  a  doubtful  sanitary  quality  of  milk  supplies  due  to  inade- 
quate supervision  and  control;  noneffective  control  measures  over 
public  eating  places  and  food  supplies  in  general ;  and  the  influence 
of  poor  housing  conditions  affecting  a  relatively  large  proportion 
of  the  population.  These  factors,  with  the  lack  of  effectual  control 
over  admal  cases  and  carriers,  ex{dain  the  ccmtinoed  high  mortality 
from  this  disease. 

With  the  exception  of  the  operation  of  several  milk  stations  during 
a  few  months  in  tire  summer,  the  health  department  has  undertaken 
practically  no  activities  related  to  infant  welfare,  including  accurate 
registratkm  of  aU  births,  prenatal  instruction,  the  control  of  mid- 
wifery, or  the  prcmotioR  of  the  health  of  preschool  ages  and  children 
in  indcstry.  Allied  organizations  such  as  the  associated  charities 
and  Public  Health  Nursing  Association  have  attempted  some  pre- 
natal and  infant  welfare  swvice,  but  there  has  been  no  correlation 
between  the  activ^ies  of  these  private  organizations  and  the  health 
depaitment. 

The  appalling  moitality  from  tuberculosis  has  been  emphasized. 
The  groes  death  rate  friHn  all  forms  of  this  infecti<m  has  been  steadily 
increamng,  <lne  to  a  truly  alarming  increase  in  the  fatality  among 
the  negroes,  as  shown  by  the  table  and  chart  presented.  This  dis- 
ease has  been  very  incompletely  imported,  and  its  control  has  been 
emphi^ically  neglected.  The  erection  of  the  Oakville  Sanatorium 
should  serve  as  a  nucleus  for  a  stremious  campaign  of  publicity  and 
determined  effort  at  control. 

A  review  of  published  annual  reports  of  the  health  department 
might  indicate  Uttnt  the  medical  inspection  of  school  children  had 
been  receiving  considerable  attention.  On  final  analjrsis,  however, 
it  would  be  difficult  to  point  out  any  definite  results  obtained  from 
past  expcmditures  of  considera}>le  sums  of  money  for  a  large  medical 
personn^  engaged  for  part-time  service  as  medical  inspectors.  At 
present  there  is  virtually  no  medical  supervision  ov^r  school  children. 
Sixteesi  health  department  nurses  spend  most  of  their  time  in  the 
schools  on  routine  work,  and  while  something  has  undoubtedly  been 
aooomptished  by  this  force,  there  is  lacking  any  fixed  policy  or  plan 
of  medical  supervision.  The  importance  of  such  supervision  has 
been  clearly  establidied,  and  in  undertaking  a  reorganization  of  the 
health  d^Nirknent  a  division  for  the  health  supervision  of  school 
children  ighcmld  be  included  and  developed  in  connection  with  a 
department  of  school  hygiene  established  under  the  board  of  educa- 
tion. 

The  venereal-disease  problem  has  already  received  attention  and 
plans  for  continuing  this  important  work  as  part  of  a  State-wide 
program  have  been  proposed  by  the  United  States  Public  Health 
officer  in  charge  of  the  State  division  of  venereal  diseases,  a  part  of 
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the  State  board  of  health  organization.  Clinic  facilities  and  a 
detention  home  for  white  women  have  been  provided.  An  allotment 
of  $5,889  by  the  city  to  match  an  equal  amount  of  Federal  funds 
to  carry  on  control  measures  during  the  coming  fiscal  year  ending 
June  30,  1921,  has  been  authorized.  A  division  of  venereal  diseases 
should  be  established  as  a  subdivision  of  the  bureau  of  communicable 
diseases  in  the  reorganized  health  department  and  all  local  activities 
placed  under  the  supervision  of  this  division. 

Malarial  infection  has  very  frequently  been  returned  as  the  cause 
of  death  and,  it  is  believed,  often  without  the  support  of  laboratory 
diagnosis.  The  exact  incidence  of  true  infection  by  the  Plasmodium 
of  malaria  has  not  been  determined,  and  deaths  reported  under  this 
classification  cover  a  multitude  of  shortcomings  as  to  diagnosis. 
Better  reporting  and  control  of  actual  cases  confirmed  by  laboratory 
examination  of  blood  smears  is  dearly  indicated.  Mosquito  eradica- 
tion measures  undertaken  first  in  1917  under  United  States  Public 
Health  Service  direction  should  be  considered  and  a  tentative  plan 
and  budget  for  the  coming  season  has  been  presented. 

The  city  chemist,  as  chief  of  the  health  department  laboratory,  in 
addition  to  such  diagnostic  work  as  is  being  carried  on,  is  charged 
with  the  enforcement  of  the  pure-food  ordinance,  supervision  over 
meat  and  milk  inspection,  and  control  of  food  inspection,  and  the 
preparation  of  narcotic  solutions  distributed  by  the  antinarcotic 
dispensary.  Samples  of  the  city  water  supply  are  examined  daily. 
While  considerable  credit  should  be  given  to  the  present  incumbent 
of  this  office,  the  establishment  of  separate  divisions  for  the  control 
over  milk  and  the  handling  of  foodstuffs  will  relieve  the  laboratory 
director  of  these  responsibilities  and  permit  the  develofHuent  of  a 
public  health  laboratory  per  se.  When  the  proposed  new  quarters 
are  available,  ample  provisions  should  be  made  for  supplementing 
the  present  equipment,  and  every  effort  made  to  enlarge  and  expand 
the  activities  of  Ihe  laboratory  by  extending  its  usefulness  for  diag- 
nostic purposes  and  encouraging  practicing  physicians  to  take  every 
advantage  of  the  facilities  offered. 

The  control  of  foodstuffs,  including  supervision  over  public  eating 
places  and  the  preparation  and  handling  of  food,  should  be  more 
rigidly  enforced.  The  importance  of  the  health  of  employees,  the 
effective  sterilization  of  eating  utensils,  and  proper  methods  of  hand- 
ling and  displaying  articles  of  food,  has  apparently  not  been  suffici- 
ently stressed. 

A  force  of  two  inspectors  for  maintaining  the  necessary  super- 
vision and  control  over  all  sources  of  milk  supplies  is  obviously 
inadequate.  Progress  has  probably  been  made  in  securing  somewhat 
better  equipment  and  methods  at  many  of  the  near-by  producing 
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dairies,  and  the  tnberculin  testing  of  dairy  cattle  has  been  very  well 
enforced.  The  grading  of  milk  is  desirable,  but  steps  should  be  taken 
to  secure  milk  of  grade  A  quality,  none  of  the  present  supply  meet- 
ing the  requirements  of  tbis  grade.  The  sale  of  milk  now  offered 
under  a  '^certified"  label  should  be  discontinued  until  this  supply 
can  be  properly  certified.  Laboratory  examinations  and  a  knowl- 
edge of  present  methods  of  production  and  handling  appear  to  sub- 
stantiate the  statement  that  the  sanitary  quality  of  a  considerable 
portion  of  the  total  milk  distributed  in  the  city  must  be  accepted 
as  doubtful. 

The  importance  apparently  attached  to  the  abatement  of  general 
nuisances  has  been  emphasized  by  the  establishment  of  a  division  of 
sanitary  inspection  and  the  employment  of  about  16  inspectors,  an 
item  of  approximately  $20,000  annually.  The  results  that  have  been 
accomplished  by  this  inspection  service  do  not  seem  to  warrant  such 
an  expenditure  of  public  funds.  In  the  organization  suggested,  con- 
trol over  general  sanitary  problems  is  vested  in  a  division  of  housing 
and  sanitation. 

To  avoid  any  division  of  authority  or  shifting  of  responsibility, 
the  inspection  and  supervision  over  the  storage,  collection  and  dis- 
posal of  all  municipal  wastes,  including  garbage  and  night  soil, 
should  be  a  function  of  the  department  charged  with  its  collection 
and  disposal,  namely  the  department  of  streets,  bridges,  and  sewers. 
The  supervision  and  control  necessary  to  prevent  the  creation  of 
nuisances  arising  from  improper  methods  of  storage  and  disposal 
of  these  wastes  can,  and  it  is  believed  that  they  will,  be  satisfactorily 
exercised  by  this  other  department,  and  the  health  department  will 
be  relieved  of  a  function  of  no  direct  public  health  importance. 

It  is  believed  that  sufficient  evidence  has  been  presented  to  warrant 
a  complete  reorganization  of  the  Memphis  health  department.  In 
presenting  the  following  plan  of  organization,  the  personnel  and 
budget  suggested  is  based  upon  present  urgent  needs  and  existing 
conditions  requiring  prompt  action.  Under  a  full-time  trained 
executive  director  of  health,  the  growth  and  expansion  of  health 
activities  will  follow  naturally,  provided  the  moral  and  financial 
support  of  the  municipal  authorities  and  the  general  public  is  se- 
cured and  maintained. 

RECOMMENDATIONS  FOR  REORGANIZED  HEALTH  ACTITITIES. 

In  submitting  recommendations  for  a  reorganization  of  the  present 
health  department  in  Memphis,  there  is  presented,  first,  a  suggestive 
plan  of  organization  and  budget,  indicating  a  nucleus  or  the  mini- 
mum personnel  and  funds  that  will  be  required,  and,  second,  a  brief 
discussion  of  certain  phases  of  the  proposed  organization. 
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Pbofosed  OBQAJxauaiiJN  ax»  Bgimokt  (Onz  Year). 

Department  ot  Public  Affairs  and  Health. 

OOMKlSSIDNiaSt  OF  HEALTH. 

(Mayor) 
Department  of  Health. 

DiBECrrOR  OF  FUBUG  HEALTH. 

8alarie»  and  ewpenseM^ 

I.  BUBSATT  or  ADMINI8TKATION. 

Director  of  public  health $5,000 

1  secretary  and  chief  clerk  (also  deputy  registrar  of  vital  statistics).-  1,500 

1  messenger 900 

Miscellaneous  suppiles  and  expenses 1,000 

n.  BUBEAU  OF  MEDICAL  INSPECTION. 

Director  of  public  health  in  charge. 

1  clerk  and  stenographer 1, 500 

Division  of  communicable  diseases : 

1   clerk   and   stenographer 1,600 

1  medical  inspector 2,500 

1  supervisor  of  nurses 1,800 

7  public  health  nurses  (white),  at  $125  per  month 10,500 

3  public  health  nurses  (colored),  at  $75 per  month 2, 700 

1  quarantine  officer : 1,  500 

Transportation,  supplies,  and  expenses 2,000 

Venereal-disease  control : 

Personnel  and  expenses  duurged  to  a  special  allotment  of  $5,889. 

Division  of  child  hygiene: 

Chief  of  division 3. 600 

5  medical  inspectors  (part  time),  at  $50  per  month 3,000 

4  public  health  nurses  (white),  at  $125  per  month 6,(X)0 

1  public  health  nurse  (colored),  at  $76  per  month 90O 

Transportation,  supplies,  and  expenses 2»250 

in.  BUEEAU  OF  LABOEATOBIES. 

Director 3, 000 

1  technician 1, 500 

1  laboratory  assistant 000 

Miscellaneous  supplies  and  expenses 1,500 

IV.  BUBEAU  OF  MILK  AND  FOOD  INSPECTION. 

Director  (sanitary  engineer).^ 

1  assistant  director  (veterinarian) 2,400 

2  dairy  Inspectors,  at  $125  per  month 8,000 

1  meat  Inspector  (veterinarian) 1,800 

3  food  Inspectors,  at  $125  per  menth 4,500 

Transportation,  supplies,  and  expenses 2,500 

^One  sanitary  engineer  In  charge  of  bureaus  IV  and  V. 
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T.  BTTBX^U  OF  8ANITABT  ENQINBDOIVO. 

Director  (sanitary  engineer) $8,500 

1  clerk - 1,250 

Transportation,  gnpplles,  and  expenses 1,200 

Division  of  housing  and  sanitation: 

Chief  of  division  (chief  of  sanitary  police) 2,500 

Seven  sanitary  police  at  $125  per  month 10, 500 

Miscellaneous  supplies  and  expenses 500 

Division  of  mosquito  eradication: 
In  diarge  of  sanitary  engineer. 

Doling  the  breeding  season,  additional  persoMuel  and  supplies  aer 
outlined  in  ai^^oidiz,  charged  to  separate  allotment.  Estimated 
cost,  1920,  $10,000. 

Total  one  year 90,800 

NoTB. — All  personnel  are  to  be  fall-time  unless  otherwise  noted. 

Appointmextts,  Duties,  and  Functions. 

As  provided  under  existing  laws,  the  mayor,  as  commissioner  of 
public  affairs  and  health,  is  held  directly  responsible  for  the  conduct 
of  the  health  department. 

In  attempting  the  reorganization  of  the  present  health  activities 
of  the  municipal  government  as  herein  suggested,  amendments  to 
certain  laws  and  ordinances  now  in  force  will  be  necessary.  Pro- 
visions by  law  must  be  made  for  the  appointment  of  the  director 
of  public  health  and  his  subordinate  assistants  and  the  powers  and 
duties  of  the  director  should  be  clearly  defined.  Laws  and  ordi- 
nances now  in  force  pertaining  to  the  health  and  sanitary  regu- 
lation of  the  city  should  be  carefully  studied  and  revised  to  meet 
present  conditions  and  requirements  and  finally  codified. 

PUBLIC  HEALTH  COUNCIL. 

An  advisory  public  health  council,  developed  along  lines  followed 
in  establishing  similar  councils  in  connection  with  some  State  and 
municipal  health  departments,  would  seem  to  be  most  desirable,  par- 
ticularly because  of  the  urgent  need  of  enlisting  the  support  and 
full  cooperation  of  the  general  public  and  all  agencies  engaged  in 
health  activities  or  whose  services  might  properly  be  so  extended. 

Membership  in  the  council  should  be  selected  with  care  and  only 
with  a  view  of  further  promoting  the  public  health.  It  is  suggested 
that  five  members  be  appointed  by  the  mayor  for  terms  of  five  years, 
one  term  to  expire  each  year  in  rotation.  In  making  these  appoint- 
ments, due  consideration  should  be  given  to  secure  a  fair  and  equi- 
table representation  of  various  civic  activities,  including  (1)  the  local 
medical  profession;    (2)   the  chamber  of  commerce  and  business 
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interests;  (3)  the  federated  women's  clubs;  (4)  the  charitable,  pri- 
vate nursing,  and  allied  organizations;  and  (5)  the  legal  profession. 
In  order  to  escape  future  political  influences  it  would  be  most  desir- 
able, if  possible  legaUy,  to  have  nominations  for  membership  made  to 
the  mayor  by  the  representative  bodies. 

A  public  health  council  of  this  character  might  be  compared  to 
various  commissions  now  appointed,  such  as  the  park  conmiission  or 
the  city  planning  commission. 

For  the  present,  the  council  should  perhaps  have  no  executive, 
administrative,  or  appointive  authority.  In  developing  such  a 
council,  consideration  should  be  given  to  the  desirability  of  extend- 
ing  its  usefulness  by  delegating  to  it  certain  powers  and  duties  such 
as  proper  authority  to  vis6  the  expenditures  of  the  health  depart- 
ment, to  pass  upon  annual  budgets,  to  approve  and  assist  the  di- 
rector of  health  in  formulating  rules  and  regulations  for  the  preser- 
vation and  promotion  of  the  public  health  for  presentation  to  the  city 
commissioners  for  final  adoption. 

Council  members  should  serve  without  salary  or  other  compensa- 
tion except  reimbursement  of  actual  expenses  duly  authorized. 

Meetings  at  stated  intervals  should  be  held  with  the  mayor  and 
director  of  health  as  ex  officio  members,  and  all  business  relating  to 
the  public  health  should  be  considered.  The  selection  of  a  chairman 
and  the  adoption  of  by-laws  are  details  of  organization. 

A  properly  constituted  public-health  council  will  be  of  invaluable 
service  and  assistance  to  the  municipal  authorities,  and  particularly 
to  the  director  of  health  in  deciding  upon  general  policies  to  be 
adopted.  It  would  act  as  a  medium  through  which  the  general 
public  could  be  reached  and  its  attention  and  cooperation  secured. 
On  the  other  hand,  the  support  and  approval  of  the  council  would 
strengthen  the  position  of  the  director  of  health  in  dealings  with  the 
municipal  authorities. 

DIBEOrOR  OF  FDBLTO  HEAI/TH. 

Successful  administration  of  the  health  department  will  depend 
largely  upon  the  choice  made  in  selecting  its  chief  executive  officer 
or  director  of  public  health.  He  should  be  chosen  after  careful  con- 
sideration of  his  qualifications  for  this  important  position  and  his 
adaptability  to  local  conditions.  He  should  be  required  to  devote  his 
full  time  to  his  official  duties,  his  tenure  of  office  should  depend  only 
upon  his  efficiency  and  conduct,  and  he  should  be  paid  a  salary  com- 
mensurate with  the  importance  of  his  position. 

The  positions  of  superintendent  of  health,  health  officer,  and  sec- 
retary as  now  established  should  be  abolished  and  the  necessary 
amendments  to  existing  laws  and  city  ordinances  should  be  carefully 
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drawn  and  passed  to  pennit  a  complete  reorganization  of  the  de- 
partment. 

ORGANIZATION  AND  PERSONNEL. 

The  director  of  health  should  be  given  full  authority  to  reorganize 
ihe  health  department  and  to  appoint  and  remove  all  subordinate 
personnel. 

The  plan  of  organization  recommended  above  will  require  time 
for  its  development  and  changes  will  no  doubt  be  indicated  as 
progress  is  made  and  conditions  change  or  new  problems  present 
themselves.  The  outline  presented  is  fairly  self-explanatory  and 
only  a  brief  discussion  of  certain  items  will  be  undertakeiL 

BUREAtr  OP  ADMINISTRATION. 

In  addition  to  the  management  of  all  business  of  the  department 
and  general  supervision  over  the  several  bureaus  and  divisions,  there 
will  be  needed  an  active  educational  publicity  campaign,  and  atten- 
tion should  be  given  to  improvement  in  the  registration  of  vittd  sta- 
tistics. 

DIVISION  OF  OOMirCTNICABLE  DISEASES. 

* 

As  a  division  of  the  bureau  of  medical  inspection,  the  control  of 
communicable  diseases  represents  one  of  the  most  important  func- 
tions of  the  department.  The  chief  of  this  division  should  be  a  full- 
time,  trained  executive,  properly  qualified  for  the  position.  As  as- 
sistant director  of  health,  he  should  assume  entire  charge  of  the  de- 
partment in  the  absence  of  the  director. 

In  the  face  of  excessive  death  rates  from  such  diseases  as  typhoid 
fever  and  tuberculosis,  the  program  for  this  division  is  a  strenuous 
one.  An  intensive  and  extensive  epidemiologic  study  of  those  in- 
fections showing  high  morbidity  rates  should  be  undertaken  and  the 
necessary  control  measures  instituted  and  diligently  prosecuted. 

Sixteen  public-health  nurses  are  included  in  the  organization  pro- 
posed. Eleven  have  been  tentatively  assigned  to  public-health  nurs- 
ing in  connection  with  the  control  of  communicable  diseases  and  five 
to  child  hygiene  activities.  A  redivision  of  these  nurses  may  subse- 
quently be  indicated.  The  importance  of  an  adequate  public-health 
nursing  service  needs  no  special  discussion.  Under  proper  super- 
vision, these  nurses  will  render  invaluable  services  in  instituting 
effective  bedside  prophylaxis,  promoting  personal  hygiene  and  secur- 
ing the  active  cooperation  of  the  individual,  and  in  addition  assist 
the  chief  of  the  division  and  the  medical  inspector  in  the  epidemio- 
logic study  of  cases  reported  and  in  carrying  out  necessary  control 
measures. 
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mVIfllON  07  CHILD  HTOIBNB. 

This  division  includes  school  medical  inspection  and  all  infant  and 
child  welfare  activities.  As  progress  is  made  in  developing  these 
lines  of  a£tivitie%  additional  personnel  will  be  required.  For  the 
present  it  is  believed  the  organization  suggested  will  permit  the  in- 
auguration  of  a  definite  pro^for  theSh  supervSTof  school 
children,  the  prevention  of  unnecessary  infant  mortality,  and  the  pro- 
motion of  child  welfare  work  in  general. 

Past  experience  points  to  the  desirability  of  providing  one  medical 
inspector  and  one  school  nurse  for  every  2,000  to  3,000  children  en- 
rolled in  the  schools.  On  this  basis  from  8  to  12  school  physicians 
and  an  equal  number  of  school  nurses  would  be  required. 

The  duties  to  be  undertaken  under  the  head  of  school  medical 
inspection  have  been  briefly  outlined  in  the  body  of  this  report. 

In  outlining  a  plan  for  better  conservation  of  child  life,  provi- 
sion sdiould  be  made  for  the  necessary  supervision  and  attention  to 
prenatal  conditions  responsible  for  unnecessary  maternal  sickness 
and  death  in  childbirth  and  unfavorable  or  fatal  issues  to  the  unborn ; 
improved  obstetrical  and  nursing  care;  accurate  and  complete  regis- 
tration of  births ;  proper  care  of  the  newborn ;  supervision  over  the 
health  of  children  in  preschool  ages  and  in  industry;  adequate 
facilities  for  baby  clinics,  milk  depots,  etc. 

BI7BBAU  OF  LABOBATORIES. 

The  establishment  of  a  separate  bureau  of  milk  and  food  inspec- 
tion will  relieve  the  director  of  the  laboratory  of  the  responsibility 
of  this  function  and  permit  the  expansion  of  the  laboratory  along 
other  lines.  Additional  equipment  is  needed  in  order  to  extend  the 
scope  of  examinations  made  and  physicians  should  be  encouraged  to 
make  full  use  of  facilities  offered  for  diagnostic  purposes.  Provi- 
sions should  be  made  for  more  extensive  bacteriological  examinations 
of  the  milk  supply  as  a  check  on  its  sanitary  quality.  The  impor- 
tance of  maintaining  constant  check  on  the  purity  of  the  city  water 
supply  has  been  previously  emphasized. 

A  proposal  has  been  made  to  the  city  by  the  authorities  of  the 
university  medical  school  to  establish  a  joint  laboratory  to  meet  all 
the  needs  of  the  health  department  and  the  university.  Such  an 
arrangement  may  prove  of  mutual  advantage,  but  it  is  desired  to 
emphasize  the  fact  that  any  division  of  authority  over  the  control 
of  the  operation  of  the  laboratory  would  decrease  its  usefulness  and 
value  to  the  health  department.  A  joint  laboratory  would  prove  an 
economic  investment  for  the  university  and  the  trained  personnel 
could  be  utilized  for  teaching  purposes,  but  the  director  and  his 
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aasistants  engaged  in  health  department  work  should  be  placed 
entirely  under  the  direction  and  control  of  the  director  of  health. 

BUBBAU  or  MILK  AND  FOOD  XNSPEOTION. 

Although  organized  as  a  separate  bureau,  it  is  placed  under  the 
direction  of  the  sanitary  engineer  for  the  present.  The  personnel 
indicated  Ediould  be  ample  for  very  effective  control  over  milk  and 
foodstuffs.  Dairy  inspection  should  be  extended  and  better  control 
established  over  the  methods  of  production  and  handling  of  milk 
and  milk  products.  Pasteurization  of  all  supplies  under  adequate 
supervision  should  be  ^couraged  and  extended  as  rapidly  as  pos- 
sible. A  more  rigid  enforcement  of  the  requirements  for  grading 
milk  should  be  brought  about  and  the  sanitary  quality  of  the  milk 
when  distributed  to  the  consumer  should  be  constantly  controlled  by 
bacteriological  examinations. 

Better  control  should  be  established  over  the  preparation  and 
handling  of  other  foodstuffs,  particular  attention  being  paid  to 
public  eating  places. 

BUREAU  OF  SANITARr  ENGINKEBINO. 

The  services  of  a  competent,  well-trained  and  experienced  sanitary 
engineer  are  especially  needed.  In  addition  to  duties  in  connection 
with  the  supervision  over  milk  and  food  inspection,  there  is  urgent 
necessity  for  a  careful  and  thorough  survey  of  all  conditions  affecting 
the  sanitary  status  of  the  city,  including  private  water  supplies  and 
the  problem  of  the  disposal  of  all  refuse  and  wastes,  particularly 
garbage,  night  soil,  and  manure.  The  transfer  of  the  responsibility 
of  maintaining  effective  supervision  over  the  storage  and  disposal  of 
all  wastes  to  the  department  of  streets,  bridges,  and  sewers  has 
already  been  recommended. 

A  division  of  housing  and  sanitation  should  be  organized  and 
given  supervision  over  the  housmg  problem  as  it  affects  health  and 
all  matters  relating  to  general  sanitation  and  public  hygiene.  A 
complete  and  thorough  house-to-house  survey  will  reveal  the  extent 
and  character  of  the  conditions  requiring  correction  and  supervision. 

The  cooperation  of  the  police  department  should  be  obtained  to 
assist  by  the  investigation  and  abatement  of  nuisances  that  are  ordi- 
narily referred  to  the  health  department  but  which  have  no  real 
public  health  significance. 

A  division  of  mosquito  eradication  properly  belongs  in  this  bureau 
and  the  extent  of  the  operations  needed  to  suppress  mosquito  breeding 
has  already  been  studied  and  a  plan  presented  to  the  mayor  and 
health  department* 
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ALLIED  HEALTH  AOBKOEBS. 


In  order  to  systematically  develop  and  expand  health  activities 
along  all  possible  lines,  and  to  centralize  authority  and  supervision 
over  all  activities  pertaining  to  the  preservation  and  promotion  of 
the  public  health,  the  support  and  full  cooperation  of  all  the  so-called 
allied  health  agencies  should  be  obtained.  Reference  is  made  to  the 
associated  charities,  the  Public  Health  Nursing  Association,  the 
Shelby  Coimty  Tuberculosis  Association,  and  any  private  or  philan- 
thropic organization  whose  resources  may  properly  be  expended  in 
health  work.  Independent  and  uncoordinated  effort  on  the  part 
of  such  agencies  will  only  interfere  with  the  plans  adopted  by  the 
health  department.  Properly  supervised  and  correlated  with  the 
general  health  program  formulated  by  the  director  of  health,  these 
various  allied  agencies  will  serve  a  most  useful  purpose  and  make 
possible  a  legitimate  extension  of  health  activities  in  general. 


Appendix  A« 


Abstract  of  Powebs  and  DtTrn&s  of  Tennessee  State  Boabd  of  Heaxth  Oon- 

FEBSED  BT  LBQISLATIVE  AcTS. 

[From  Annotated  Code  of  Tennesseeb  yoL  1,  1&17,  title  18,  ch.  1.] 

The  State  board  of  health  is  empowered  to  adopt  rules  and  reflations  and 
to  have  general  supervision  orer  the  interests  of  the  health  and  life  of  the 
citizens  of  the  State;  to  study  yital  statistics  of  the  State  and  endeavor  to 
make  intelligent  and  profitable  use  of  records  of  sickness  and  death ;  to  make 
sanitary  investigations  and  inquiries  respecting  causes  of  disease,  especially 
epidemics,  the  causes  of  deaths  and  the  effects  of  employment,  habits,  localities, 
and  circumstances  upon  the  health  of  the  people;  to  advise  when  necessary  in 
reference  to  location  of  water  supply,  drainage  and  ventilation  of  public  insti- 
tutions, and  to  recommend  works  upon  the  subject  of  hygiene  for  the  use  of 
schools  of  the  State. 

The  State  board  of  health  is  also  empowered  to  declare  quarantine  whenever 
the  welfare  of  the  public  requires  it,  prescribe  such  rules  and  regulations  as 
they  may  deem  proper  for  the  prevention  of  the  introduction  of  yellow  fever, 
cholera,  and  other  epidemic  diseases  into  the  State,  prepare  and  carry  into 
effect  such  rules  and  regulations  as  wUl,  in  their  judgment,  with  the  least  in- 
convenience to  commerce  and  travel,  prevent  the  spread  of  such  diseases. 

Violation  by  any  person  or  willful  disregard  or  evasion  of  quarantine  or  of 
any  rules  or  regulations  is  made  a  misdemeanor,  punishable,  upon  conviction, 
by  a  fine  of  not  less  than  $500  or  imprisonment  in  a  county  Jail  for  a  period 
of  three  months,  one  or  both  at  the  discretion  of  the  court 

The  acts  of  ld05,  chapter  510,  an  act  to  prevent  the  introduction  and  spread 
of  conmdunicable  diseases  in  the  State,  provided  that  physicians  and  others 
shall  report  to  local  health  authorities  all  known  or  suspected  cases  of  "  small- 
pox, yellow  fever,  cholera,  bubonic  plague,  typhus  fever,  diphtheria,  membranous 
croup,  scarlet  fever,  or  other  communicable  diseases"  except  "and  v^iereal 
disease,  such  as  gonorrhea  or  syphilis." 
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It  was  made  the  duty  of  local  health  anthorlties  to  carry  out,  inuiiediately 
upon  the  receii>t  by  them  of  any  notice  of  the  existence  of  any  of  the  above 
diseases,  such  rules  and  regulations  as  are  prescribed  by  the  State  board  of 
health;  to  ine^ect  the  house  or  locality  where  any  of  these  diseases  exist, 
isolating  or  quarantining  infected  persons  or  contacts  when  necessary;  to 
placard  the  specific  diseases  mentioned  and  to  employ  the  necessary  quarantine 
guards  to  prevent  the  spread  of  the  above-mentioned  diseases. 

The  local  health  authorities  are  required  by  State  law  to  provide  fdod» 
fuel,  medicine*  nursing  care»  and  other  necessities  for  persons  quarantined, 
these  expenses  to  be  paid  by-  the  personci  so  quarantined  unless  indigent. 

Physicians  in  attaidance  upon  cases  of  communicable  diseases  are  required 
to  notify  the  proper  health  authorities  when  premises  are  ready  for  dlsin* 
fection. 

Local  health  authorities  are  authorized  to  adopt  measures  for  vaccination, 
and  when  necessary  to  vaccinate,  to  prev«it  the  introduction  or  spread  of 
smallpox.  A  penalty  is  provided  for  refusing  or  preventing  vaccination  and 
for  false  certification. 

The  board  of  education  is  required  to  exclude  from  school  any  pupil  from  a 
house  where  smallpox  or  any  other  communicable  disease  occurs. 

Local  health  authorities  are  required  to  immediately  notify  the  State  board 
of  bealth  of  the  existence  of  any  communicable  disease  in  their  respective 
Jurisdictions,  and  in  addition  to  submit  on  the  first  of  each  month  a  written 
report  of  all  communicable  diseases  occurring  during  the  preceding  month. 

Any  person  who  willfully  neglects  or  refuses  to  comply  with  any  of  the 
above  provisions  Is  guilty  of  a  misdemeanor  and  subject  to  a  prescribed  fine 
or  Imprisonment 

Any  person  who  has  reason  to  believe  himself  affected  with  any  communi- 
cable disease  and  who  voluntarily  goes  upon  any  public  street  or  place  where 
people  are  accustomed  to  assemble,  or  enters  any  public  conveyance  or  aids 
or  assists  anyone  to  so  do,  Is  guilty  of  a  misdemeanor  and  subject  to  fine  or 
imprisonment. 

When  any  local  "board  of  health"  willfully  neglects  or  refuses  to  comply 
with  the  provisions  of  this  act  In  the  face  of  actual  or  threatened  epidemic, 
the  State  board  of  health  Is  required  to  carry  out  thiB  necessary  provisions, 
the  expenses  to  be  borne  by  the  respective  municipality  or  county. 

BULKS  AND  BB0T7LATI0NS,  STATE  BOABD  OF  HEALTH,  FOB  THE  CONTBOL  OF  VENEBXAL 

DISEASES,    ADOPTED   JUNE   28,    1919. 

In  accordance  with  these  rules  and  regulations,  syphilis,  chancroid,  and 
gonococcus  Infections  are  declared  notifiable  diseases. 

Physicians,  superintendents  of  hospitals  and  dispensaries,  and  others  who 
may  treat  these  Infections  are  required  to  report  to  local  health  officers  each 
case  so  treated,  the  reports  to  be  held  confidential. 

When  a  case  is  reported  by  number  only,  the  physician  is  held  responsible  for 
the  observance  of  all  rules  and  precautionary  measures  that  shall  be  taken  by 
the  patient  until  said  patient  is  cured  or  nonlnfective,  which  condition  is  to  be 
reported  to  the  local  authorities.  When  there  is  sufficient  evidence  that  the 
necessary  precautions  are  not  being  taken,  the  name  and  address  of  the  patient 
must  be  reported. 

Provision  is  made  for  notification  of  any  changes  In  physician  or  advisor  em- 
ployed by  any  patient,  and  when  a  patient  fails  to  return  for  further  treatment 
within  seven  days  and  no  notice  of  change  in  phydidans  is  received  within  said 
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seven  days,  H  is  the  daty  of  the  physician  previously  consntted  to  report  the 
name  and  address  of  any  such  patient. 

It  is  the  duty  of  every  physician  who  treats  a  case  of  venereal  disease  to  give 
each  person  so  treated  a  circular  of  information  and  advice  concerning  tbese 
infections. 

Parents  or  guardians  of  minors  who  may  acquire  venereal  diseases  are  held 
responsible  for  their  compliance  with  these  regulations. 

It  is  further  provided  that,  whenever  a  prostitute  Is  found  Infected  with 
venereal  dijsease,  the  premises  shall  be  placarded  unless  such  prostitute  be  re- 
moved to  a  hospital  or  other  place  where  isolation  and  proper  treatment  can  be 
carried  out,  and  no  Infected  prostitute  is  x)ermitted  to  move  from  one  health 
Jurisdiction  to  another  without  first  securing  a  removal  permit  from  the  local 
health  officer  in  the  first  instance  and  an  acceptance  permit  from  the  latealtfa 
officer  at  the  place  of  contemplated  residence. 

The  period  of  infectiousness  shall  be  contrcdled  by  the  local  health  authorities 
and  persons  affected  with  infectious  venereal  diseases  shall  not  engage  in  any 
capacity  in  which  their  infection  is  llljely  to  be  borne  to  others. 

No  penalty  Is  prescribed  or  punishment  provided  for  any  violation  of  tliese 
regulations. 

PowEBS  AND  Duties  of  Obiqinal  Boasd  of  Health,  City  of  Memphis,   as 

Atjthobized  bt  Taxing  Distbict  Act  of  1879. 

Under  this  act,  the  local  Government  was  empowered  to  regulate,  control,  and 
suppress  disorderly  houses  and  hoases  of  ill  fame ;  to  pass  all  laws  to  preserve 
the  health  of  the  dty ;  to  define,  prevent,  and  remove  nuisancer  within  the  city 
and  for  a  distance  of  1  mile  outside  the  same;  to  make  quarantine  laws  and 
enforce  the  same  within  10  miles  of  the  city,  to  prevent  the  introduction  of 
contagious  diseases  into  the  city  (1893) ;  to  establish  and  regulate  hospitals  in 
accordance  with  the  present  laws  of  the  State  (1873) ;  to  compel  owners,  tenants, 
or  occupants  of  improved  property  to  construct  water  closets  and  other  sanitary 
appliances  and  connect  same  with  water  and  sewer  mains;  to  condemn  as 
nuisances  all  buildings,  cisterns,  wells,  privies,  and  other  erections  In  the  dty 
which  shall  be  found  to  be  unhealthy  (unsanitary  or  dangerous  to  persons  or 
property)  and  cause  same  to  be  abated  unless  reconstructed  at  owner's  expense; 
to  provide  that  the  city  be  kept  in  a  "  clean  and  healthy  condition,"  each  occupant 
to  provide  a  suitable  vessel  for  the  storage  of  all  refuse,  which  shall  be  removed 
by  the  public  carts ;  to  regulate  wells  and  cisterns ;  to  build,  own,  and  maintain 
waterworks  (1887) ;  to  regulate  market  houses  and  the  sale  of  fresh  meat, 
whether  on  foot  or  killed,  and  to  appoint  a  meat  inspector. 

The  local  legislative  council  was  empowered  to  issue  bonds  in  order  to  build, 
purchase,  or  acquire  control  of  a  system  of  waterworks,  and  to  compel  owners 
and  occupants  of  houses  to  take  and  use  the  water  furnished ;  to  levy  a  special 
sewer  tax ;  and  to  levy  a  tax  for  the  purpose  of  establishing  a  hospital  for  the 
treatment  of  communicable  diseases. 

Powiss  AND  Duties  of  Oeiginal  "Boakd  of  Heat^th,  City  of  Memphis,  as 

Pbescbibed  by  Crrr  Ordinances  Pbiob  to  1900. 

health  officeb. 

The  health  officer  w^as  required  to  carry  out  all  the  orders  of  the  board  and 
the  laws  of  the  State  and  ordinances  of  the  city  in  relation  to  sanitary  regula- 
tions; to  make  a  thorough  and  systematic  examination  of  the  city  and  cause 
all  nuisances  to  be  abated. 
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He  was  permitted  at  all  times  "  from  the  rfsliig  to  the  mtti^g  of  the  gnn  " 
to  enter  any  place  for  inyestlgation ;  to  canse  all  trtagoant  waters  to  be  drained, 
all  privies  to  be  cleansed  and  kept  In  ^ood  condition,  and  aH  dead  animals  or 
other  noxlons  or  unwholesome  substances  to  be  burled  or  removed  beyond  the 
dty  limits. 

To  carry  oat  the  foregoing,  the  health  ofilcer  was  dli«ated  to  serve  a  written 
notice  upon  the  owner,  occopant,  or  agent,  reiinlrlBg  the  same  to  abate  irataanees. 
Failure  to  comply  was  made  punishable  by  fine  for  each  vMatlon,  and  the 
nuisance  could  be  abated  by  liie  health  ofScer  and  the  "eost  recovered  fren  Hie 
owner. 

It  was  also  the  duty  of  the  health  officer  to  **  visit  flmd  examine  all  side  per- 
sons" reported  to  him  as  "laboring,  or  supposed  to  be  laboring,  imder  any 
yellow  or  ship  fever,  smallpox,  cholera,  or  any  infectious  or  pestilential  disease;" 
to  cause  sucii  infected  person  to  be  removed  to  the  "  cholera,  smallpox,  or  other 
hospitals,  or  to  such  other  safe  and  propar  place  as  he  may  direct,"  not  ex- 
ceeding 4  miles  from  the  city,  and  cause  them  to  be  provided  with  suitable 
nurses  and  medical  attendance  "  at  their  own  expense,'*  if  able  to  pay ;  if  not, 
at  the  expense  of  the  county. 

When  directed  by  the  president  of  the  board,  it  was  the  duty  of  the  health 
officer  to  cause  a  printed  or  written  notice  to  be  placed  upon  or  near  any  house 
in  which  a  person  may  be  affected  with  smallpox.  Defacing,  altering,  or 
mutilating  any  such  notice  Is  subject  to  fine. 

The  health  officer  was  emi)owered  to  call  upon  the  chief  of  i)Olice,  who  was 
required  to  furnish  assistants,  when  necessary,  to  make  a  thorough  and  sys- 
tematic examination  of  the  city  to  ascertain  all  violations  of  the  ordinances. 

AU  terms  and  words  used  in  the  ordinances  are  specifically  defined. 

GENERAL  HEALTH  OBDmANCES. 

The  manufacture  and  sale  of  **  poisonous,  unwholesome,  deleterious,  or  adul- 
terated drugs,  medicines,  or  foods  "  is  prohibited. 

It  is  required  that  all  buildings  or  structures  shall  have  adequate  ventilation, 
light,  and  sewerage,  and  if  condemned  by  the  board  of  health  as  a  nuisance 
the  owner  shall  be  notified  to  have  the  same  reconstructed  or  removed. 

All  cisterns  or  wells  found  in  an  unhealthy  condition  must  be  rendered  healthy 
or  closed  up,  and  the  same  are  to  be  Inspected  by  direction  of  the  board  of 
health  at  least  once  every  three  months. 

Insanitary  buildings  or  rooms  shall  not  be  rented  for  occupancy,  and  tene- 
ment, lodging,  and  boarding  houses,  theaters,  and  manufactories  shall  not  be 
overcrowded,  the  same  to  be  provided  with  adequate  **  privies  or  water-closets," 
which  shall  be  kept  in  a  "cleanly  and  wholesome  condition'*  so  as  not  to  be 
**  dangerous  or  detrimental  to  life  and  health.'* 

Pure-food  regulations  are  embodied  in  these  ordinances,  making  it  unlawful 
for  any  person  or  corporation  to  "  manufacture  for  sale,  produce,  offer,  expose, 
have  in  their  possession,  charge,  or  control  for  sale "  within  the  dty  limits  or 
1  mile  beyond,  any  adulterated,  misbranded,  below  standard,  or  unwholesome 
article  of  food. 

The  board  of  health  is  empowered  to  adopt  rules  and  reflations  governing 
minimum  standards  for  all  classes  of  f oodstuffia.  The  various  terms  are  siiedfi- 
cally  defined  and  certain  exceptions  noted. 

No  foodstuffs  shall  be  exposed  to  the  dust  or  dirt  of  the  street  "  unless  per- 
fectly protected  by  a  suitable  covering  '*  authorized  by  the  board  of  health. 

A  ''permit"  from  the  board  of  health  Is  required  for  the  manufacture  or 
sale  of  any  **  food,  drink,  confectionery,  or  other  condlmaits,"  whether  single, 
mixed,  or  compound. 
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The  use  of  milk  or  milk  products  obtained  from  cows  found  to  be  affected 
with  tuberculosis  is  prohibited. 

AU  meat  intended  for  human  consumption  shall  be  inspected  and  stamped 
"Inspected"  either  by  the  board  of  health  or  the  United  States  Bureau  of 
Animal  Industry. 

Unwholesome  or  adulterated  milk  shall  not  be  sold»  and  the  conditions  of  un- 
wholesomeness  and  adulterations  are  specifically  defined. 

The  provisions  of  this  ordinance  are  to  be  carried  out  by  the  "  two  meat 
inspectorsi  the  two  milk  inspectors,  and  the  food  inspector  of  the  board  of 
health  under  the  supervision  of  the  city  chemist" 

Penalties  for  violations  of  the  ordinance  are  provided. 

BAJ7ITABY   BEGULATIONS. 

Provisions  are  made  to  safeguard  against  the  pollution  of  any  public  reservoir 
or  any  water  used  or  destined  to  be  used  as  a  drink. 

No  domestic  animal  is  permitted  to  run  at  large  in  any  street  or  public  place 
and  no  cattle,  swine,  sheep,  goats,  horses,  or  mules  yarded  within  or  adjacent 
to  the  built-up  portions  of  the  city  without  a  permit  of  the  board  of  health. 

The  slaughtering  of  cattle  is  regulated  and  a  permit  for  the  same  required. 

Any  person  selling  or  keeping  for  sale  any  fish,  meats,  poultry,  or  vegetables 
is  prohibited  from  occupying  or  encroaching  upon  any  portion  of  any  street, 
sidewalk,  or  public  place. 

Every  animal  that  is  mad  or  has  hydrophobia  or  shows  symptoms  thereof 
shall  be  immediately  killed,  and  animals  exposed  to  such  infections  shall  be 
confined  and  observed  for  SQrmptoms. 

No  business  of  tanning,  skinning,  scouring,  or  dressing  of  hides  or  leather  is 
permitted  (hereafter)  without  a  permit  of  the  board  of  health. 

Stable  manure  Is  to  be  removed  "  at  once  "  to  *'  some  proper  place,'*  and  all 
stables,  stalls,  etc.,  shall  at  all  times  be  kept  in  a  cleanly  and  wholesome  con- 
dition. 

No  person  is  permitted  to  leave  in  or  throw  into  any  street,  place,  or  public 
water  nor  offensively  expose  or  bury  the  body  (or  any  part  thereof)  of  any 
dead,  fatally  sick,  or  injured  animal. 

DISPOSAL  OF  SBWAGE  AND  OTHEB  WASTES. 

Water-closets  are  not  permitted  to  be  constructed  and  connected  with  any 
sewer  or  underground  passage  unless  provided  with  adequate  vent  for  gases,  etc 

All  water-closets,  privies,  and  urinals  in  residences  shall  be  placed  in  a  room 
not  less  than  5  feet  in  diameter,  having  at  least  one  window  with  movable 
upper  and  lower  glass  sash.  Adequate  ventilation  is  required  and  such  rooms 
shall  not  communicate  directly  by  means  of  any  door  or  opening  with  any 
sleeping  or  living  room. 

Privies  and  cesspools. — It  is  unlawful  for  any  privy,  sink,  cistern,  cesspool 
(1879),  or  weU  (1896)  to  be  "  made  or  rebuilt "  in  the  city  except  in  accordance 
with  the  regulations  and  pursuant  to  a  permit  from  the  boaid:  of  health  or  for 
any  privy  to  be  built  within  4  feet  of  the  line  of  any  lot 

An  ordinance  xtassed  in  1880  provides  for  the  appointment  by  the  council  and 
board  of  health  of  a  "  board  of  inspectors  of  vaults  "  who  shall  in<»i.ect  every 
privy  vault  and  water-closet,  and  when  these  shall  be  found  in  an  unsanitary 
condition,  the  inspector  is  required  to  condemn  the  same  as  a  nuisance  and 
notify  the  owner  or  occupant  to  clean  out,  disinfect,  and  fill  up  the  same. 
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The  digging  of  privy  vaults  Is  prohibited. 

When  privy  vaults  have  been  closed^  it  is  required  that  a  "  water-tight  box, 
with  handles,  holding  from  3  pecks  to  a  bushel "  be,  provided  and  let  In  under 
the  seat ;  or  a  bucket  or  tub  as  prescribed  by  the  board  of  health,  or  a  "  cement 
platform,  raised  at  the  edges  6  inches  above  the  earth  and  sloping  toward  the 
center,"  may  be  used,  and  "  at  least  once  a  day  "  the  excrement  In  the  recep- 
tacle is  required  to  be  covered  with  dry  earth  or  ashes,  and  once  every  two 
weeks,  or  oftener  If  necessary,  all  of  the  excrement  carried  off  at  the  expense  of 
the  city  and  removed  to  such  places  as  the  board  of  health  may  designate  (until 
connections  with  the  sewers  can  be  made). 

All  privies  and  receptacles  for  excrement  are  placed  under  the  supervision 
of  the  board  of  health,  and  inspection  of  every  privy  Is  required  once  each  month 
or  oftener  if  necessary. 

Night  soil — ^When  privy  vaults  are  filled  it  Is  required  that  the  receptacles 
for  night  soil  be  removed  at  the  expense  of  the  city  until  sewer  connections 
can  be  made  (1880).  If  the  owner  or  occupant  fails  to  abandon  any  privy 
vault  when  directed  to  do  so  it  may  be  done  by  the  board  of  health  at  the  ex- 
pense of  the  owner  or  occupant 

It  is  unlawful  for  night  soil,  manure,  ashes,  garbage,  rubbish,  or  dirt  to  be 
flung  or  allowed  to  run  or  drop  into  or  remain  in  any  street  or  public  place 
(1890),  or  for  the  contents  of  cesspools,  privies,  and  vaults  to  become  a  nuisance 
or  offensive  (1897). 

A  permit  from  the  board  of  health  Is  required  for  the  emptying  of  any  vault, 
sink,  privy,  or  cesspool  In  the  city  and  said  board  is  required  to  keep  a  record 
of  all  vaults,  cesspools,  etc.,  that  are  emptied. 

The  contents  of  privies,  vaults,  sinks,  and  cessi)ools  may  not  be  transported 
through  any  street  except  in  an  air-tight  apparatus  and  under  a  permit  from 
the  board  of  health  and  all  scavengers  of  manure,  swill,  ashes,  ofPal,  rubbish, 
or  garbage  are  required  to  obtain  such  a  permit. 

The  contents  of  sinks,  privies,  vaults,  and  cesspools  are  required  to  be  dis- 
infected and  rendered  inoffensive  by  the  owner  or  occupant  before  their  re- 
moval or  exposure. 

Oarhage  and  refuse, — ^Every  owner,  tenant,  lessee,  or  occupant  of  any  and 
every  building  or  place  of  business  **in  unsewered  portions  of  the  city"  is 
required  to  provide  at  all  times  "  suitable  and  sufficient  boxes,  barrels,  or  tubs  " 
for  receiving  and  holding  without  leakage  and  without  being  filled  within  4 
Inches  of  the  top  thereof  all  ashes,  rubbish,  garbage,  and  liquid  substances,  the 
same  to  be  kept  in  separate  receptacles  inside  the  property  line  and  within  5 
feet  of  a  street,  alley,  or  entrance,  the  public  carts  to  remove  and  dispose  only 
the  kitchen  and  domestic  household  wastes,  including  ashes,  all  other  refuse. 
Including  stable  manure,  to  \ye  removed  by  the  owner  or  occupant. 

COMMUNICABLE  DISEASES. 

Every  physician  is  required  to  report  immediately  to  the  board  of  health 
"  in  person  or  in  writing  '*  any  person  he  may  attend  or  be  called  to  see  (within 
the  city  limits  or  1  mile  outside)  who  is  sick  with  or  whom  he  has  reason 
to  suspect  has  either  of  the  following-named  contagious  diseases :  Cholera,  small- 
pox, yellow  fever,  scarlet  fever,  diphtheria,  pseudomembranous  croup  (vari- 
cella), or  chicken  pox,  typhoid  fever,  and  tuberculosis,  giving  name,  color,  age, 
and  place  of  residence. 

In  the  absence  of  a  physician,  the  parent,  guardian,  employer,  or  head  of 
the  household  Is  required  to  make  the  report. 
29408*'— 21 7 
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The  death  or  convalescence  of  any  such  sick  person  is  also  required  to  be 
reported  to  the  board  of  health  immediately  by  the  att^iding  physician  or  by 
the  person  first  making  the  report,  giving  the  cause  of  death,  at  which  time 
the  health  ojficer  will  remove  the  placard  and  fumigate  or  disinfect  the  house  or 
room  with  cont^its  (1887). 

All  persons  knowing  of  cases  of  any  contagious  disease  are  required  to  report 
the  same  to  the  board  of  health. 

Chief  officers  and  physicians  on  vessels  and  railroads  are  required  to  report 
any  cases  of  sickness  or  infected  articles  occurring  thereon,  and  keepers  of 
boarding  and  lodging  houses  are  required  to  report  in  writing  within  six  hours 
any  sick  i)erson  admitted  from  any  vessel  or  railroad.  No  infected  person  or 
thing  may  be  removed  from  any  vessel  and  no  person  or  thing  from  any  in- 
fected place  or  land  may  be  brought  into  the  city  without  a  permit  from  the 
board  of  health. 

No  person  sick  with  a  contagious  disease  may  be  removed  from  one  building 
to  another  within  the  city  without  a  permit  from  the  board  of  health. 

Smallpox. — The  parent,  guardian,  or  custodian  of  every  minor  child  or  other 
person  is  required  to  have  the  same  promptly,  frequently,  and  effectively  vac- 
cinated so  that  they  may  not  take  or  be  liable  to  take  smallpox,  and  no  child 
is  allowed  to  enter  any  school  unless  successfully  vaccinated  or  unless  a  cer- 
tificate from  a  good  physician  is  presented  stating  that  vaccination  has  been 
tried  and  failed  (1882). 

MABRIAOES,  BIRTHS,  AND  DEATHS. 

All  marriages  are  required  to  be  reported  in  writing  to  the  board  of  health 
by  the  clergyman,  magistrate,  or  other  person  performing  the  ceremony. 

Every  birth  is  required  to  be  reported  in  writing  over  the  signature  of  the 
attending  physician,  midwife,  or  other  person  assisting  at  any  birth,  giving 
the  address,  sex,  and  color,  and  within  five  days  from  any  such  birth. 

Every  physician  or  professional  adviser  who  attends  any  i)erson  at  a  last 
illness  or  has  been  present  by  request  at  the  death  of  any  person,  is  required  to 
submit  a  written  report,  giving  the  facts  in  each  case. 

No  interment  of  the  dead  may  be  made  and  no  undertaker  or  other  person 
may  assist  in  or  allow  any  such  interment  without  a  permit,  and  all  sextons 
and  undertakers  are  required  to  register  and  all  undertakers  are  required  to 
report  once  each  week  to  the  board  of  health  all  bodies  or  persons  buried  or 
transported  since  the  last  report. 

The  disinterment  of  dead  bodies  is  forbidden  without  special  permission 
from  the  mayor,  nor  may  the  same  be  removed  until  15  months  after  interment 
or  when  the  thermometer  is  over  32°  F.  (1879). 

MISDEMEANORS. 

The  following  acts  are  declared  misdemeanors  and  made  punishable  by  fines: 

To  uncover  sewers  or  make  connections  therewith  without  permission  of  the 
city  engineer. 

Failure  of  the  owner  or  occupant  of  any  building  used  for  any  purpose  to 
provide  at  least  one  water-closet,  connected  with  the  public  sewer,  v^thin 
15  days  after  notification  by  the  city  engineer  or  mayor. 

Failure  to  provide  a  suitable  sink,  slop  stone,  or  hopper  for  the  reception  of 
waste  water  unless  the  water-closet  is  suited  for  such  purposes. 

To  throw  filthy  substances  on  the  ground. 

To  allow  surface  or  rain  water  to  enter  sewers  except  in  accordance  with 
regulations  of  the  city  engineer. 
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To  deposit  garbage  or  other  refuse  in  any  sewer  or  connections  thereto. 

To  use  any  soil  pipe  or  sewer  ext^ision  that  does  not  extend  at  least  6  Inches 
above  the  eaves  or  well. 

To  use  inipr<^)er  traps  or  improperly  ventilated  water-closets. 

To  spit  upon  any  sidewalk  or  walks  in  any  public  square  or  upon  the  floor 
or  platform  of  any  street  car  or  upon  the  platforms  of  railroad  stations  or  the 
floors  of  any  railroad  passenger  stations  within  the  city  limits. 

E^ery  member  of  the  '*  sanitary  or  police  force  *'  is  required  to  report  to  the 
board  of  health  all  water-closets,  slop  sinks,  or  other  appliances  not  complying 
with  city  ordinances,  and  after  an  inspection  the  said  board  is  required  to 
serve  a  written  notice  upon  the  owner  or  occupant  specifying  the  action  to  be 
taken,  and  the  owner  or  occupant  is  required  to  remedy  the  oooditlons  specified 
within  five  days,  failure  to  do  so  being  declared  a  misdemeanor. 

CITT   HK/LLTH   OBOINANGES,    1910-1918. 

1910. — To  provide  trustees  for  the  hospital  of  communicable  diseases  and  to 
prescribe  their  duties. 

To  provide  for  the  appointment  of  trustees  of  the  tuberculosis  hospital  and 
to  prescribe  their  duties. 

To  prevent  the  spread  of  Infections,  communicable,  and  contagious  diseases 
among  school  children:  No  child  may  attend  any  school  while  suffering  from 
or  having  been  recently  in  contact  with  yellow  fever,  scarlet  fever,  smallpox, 
<diicken  pox,  diphtheria,  whooping  cough,  measles,  or  any  other  communicable 
disease.  The  board  of  health  is  authorized  to  have  inspecti<His  made  of  all 
school  children  by  competent  assistant  physicians. 

To  regulate  the  practice  of  midwifery  as  a  profession:  No  person  is  per- 
mitted to  practice  midwifery  until  after  passing  a  suitable  examination 
and  complying  with  other  requirements,  an  application  to  be  made  to  the 
superintendent  of  health,  said  application  to  be  signed  by  three  reputable 
citizens  certifying  as  to  good  character.  Each  applicant  is  required  to  exhibit 
sufficient  knowledge  of  her  trade  and  to  present  the  outfit  used  In  practice.  A 
permit  for  a  period  of  one  year  is  provided  at  a  fee  of  $5.  Midwives  are  re- 
quired to  report  to  the  superintendent  of  health  all  births  in  which  they  in 
any  way  assisted.  Failure  to  comply  with  all  requirements  is  a  misdemeanor 
poniahable  by  fines. 

To  require  every  undertaker  to  report  to  the  board  of  health  twice  each  week 
all  bodies  and  persons  received,  buried,  transported,  or  otherwise  treated. 

To  provide  a  building  regulation. 

To  provide  for  a  board  of  trustees  for  public  baths  for  white  and  colored 
people. 

To  provide  for  a  board  of  trustees  for  visiting  nurses. 

1911, — To  amend  an  ordinance  providing  for  the  reporting  of  communicable 
diseases.  Physicians  are  required  to  Immediately  report  to  the  board  of  health 
^  in  person  or  in  writing  "  all  cases  of  the  following  diseases :  Cholera,  small- 
pox, yellow,  fever,  scarlet  fever,  diphtheria,  pseudomembranous  croup,  varicella 
or  chicken  pox,  typhoid  fever,  tuberculosis,  measles  and  other  communicable 
diseases,  cerebrospinal  meningitis  (1911),  infantile  paralysis  (1012),  malaria 
(1917),  syphilis  (1918),  gonococcus  infection  (1918),  chancroid  (1918). 

It  is  made  the  duty  of  the  health  officer  or  sanitary  police  to  placard  the  house 
or  residence  wherein  such  a  disease  is  reported  to  exist.  Deaths  are  also 
required  to  be  reported  to  the  board  of  health  by  the  attending  physician  or 
person  first  making  the  r^[K>rt 


100 

To  establish  a  board  of  hospital  trustees  for  the  government  and  control 
of  the  Memphis  City  Hospital,  to  prescribe  their  duties  and  define  th^r  powers, 
terms,  and  compensation.     (Repealed  once  and  repassed  1912.) 

1912, — ^To  provide  for  additional  Inspection  of  meats,  meat  products,  and  live 
stock:  It  Is  unlawful  for  any  person  to  sell  or  offer  for  sale  any  meats  or 
meat  products  unless  the  same  shall  bear  the  stamp  or  tag  of  Inspection  made 
by  the  Bureau  of  Animal  Industry,  United  States  Department  of  Agriculture* 
or  by  the  city  health  department  Provision  Is  made  for  the  appointment  of 
meat  Inspectors  and  for  certain  fees  to  be  collected  by  theuL 

To  require  the  use  of  metal  cans  with  metal  covers  as  receptacles  for  gaiiMige 
and  to  further  provide  that  said  cans  be  k^t  covered. 

To  require  all  persons,  firms,  or  corporations  to  report  to  the  superintendent 
of  the  health  departmoit  within  24  hours  any  sale  or  gift  of  diphtheria  anti- 
toxin, Flexner*s  serum,  antityphoid  vaccine,  or  any  other  vaccine  or  s^nun 
that  may  hereafter  be  used  in  the  treatment  or  prevention  of  transmissible 
diseases. 

To  regulate  the  screening  of  dwelling  houses  to  prevent  the  entrance  of  mos- 
quitoes and  flies. 

191S. — ^To  regulate  the  method  of  selling  fruits,  berries,  vegetables,  and  other 
garden  products. 

To  regulate  and  prescribe  the  method  of  selling  milk,  cream,  or  buttermilk 
in  quantities  of  less  than  1  gallon. 

19H, — To  further  regulate  and  control  the  operation  of  street  railway  cars 
for  the  comfort  and  safety  of  passenger& 

1915. — To  amend  an  ordinance  to  regulate  the  handling  and  sale  of  milk 
within  the  city  of  Memphis,  passed  August  10,  1910,  so  as  to  provide  for  tbe 
testing  of  cattle:  The  tuberculin  test  is  required  for  all  cattle  in  herds  used  In 
the  production  of  milk  for  sale  within  the  city  of  Memphis,  the  test  to  be  per> 
formed  at  least  once  each  year  by  a  regular  licensed  graduate  veterinarian  ap- 
proved and  registered  with  the  health  department 

To  regulate  barbering  and  to  prescribe  regulations  for  sanitary  condltioiis 
and  operation  of  shops. 

1916, — ^To  regulate  the  screailng  of  dwelling  houses  to  prevent  the  entrance  of 
mosquitoes  and  flies:  Effective  screening  with  16-mesh  screens  required  from. 
April  1  to  November  1  for  all  dwellings. 

To  prohibit  the  sale  or  offering  for  sale  of  any  fruits,  candies,  nuts,  peanuts, 
popcorn,  Wienerwursts,  tamales,  sandwiches,  ice  cream,  soda  water,  soda  pop* 
coca-cola,  or  any  like  or  similar  articles  of  food  or  drink  upon  the  streets,  alleya* 
or  sidewalks  without  written  permission  from  the  chief  of  iiolice. 

1917, — Making  it  unlawful  hereafter  to  construct  any  hospital  for  the  sick  or 
infirm  within  a  radius  of  1,000  feet  of  any  school  building. 

For  the  prevention  of  vice  or  prostitution  in  hotels  and  public  inns. 

Requiring  all  persons  engaged  in  the  production  or  handling  of  milk  tot  sale 
in  the  city  of  Memphis  to  be  vaccinated  with  typhoid  vaccines  and  to  have 
certificates  of  such  vaccination  available  for  inspection. 

Providing  that  all  cases  of  malaria  and  all  cases  in  which  malaria  is  a  coift- 
trlbutory  cause  shall  be  reported  to  the  department  of  health. 

1918, — ^To  regulate  the  handling  and  sale  of  food  commodities  and  th^r  con- 
servation. 

To  prevent  the  spread  of  venereal  diseases. 

To  better  protect  the  public  health  and  particularly  to  further  prevent  tbe 
introduction  of  venereal  diseases  into  and  the  spread  thereof  in  the  dty  of 
Memphis;  to  define  venereal  diseases;  to  provide  for  the  examination  of  sme- 
pected  and  reported  cases  and  the  Isolation,  care,  and  cure  of  persons  Infected 
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with  SQch  diseases  under  the  aofhority  and  direetion  of  the  health  d^artment ; 
and  to  provide  penalties  for  the  violation  of  this  ordinance. 

BUXES  FOR  THE  ENFOSCEHXNT  OF  PtJBB  FOOD  OSDIX^ANGE,   1918. 

The  enforcement  of  the  rules  adopted  for  the  enforcement  of  the  pure  food 
ordinance  is  made  the  duty  of  the  city  health  department  through  its  chemist. 

Food  inspectors  and  health  officers  are  required  to  (1)  collect  samples  of  food 
for  examination  and  analysis;  (2)  to  inspect  dairies  and  other  places  where 
milk  products  are  handled ;  stockyards,  abattoirs,  and  slaughterhouses ;  canning 
factories,  confectioneries,  bottling  works,  and  other  places  where  food  is  made 
or  prepared ;  grocery  stores,  food  markets,  drug  stores,  bakeries,  restaurants, 
hotels,  and  other  places  where  food  is  prepared  or  sold. 

Samples  shall  be  seized  in  the  presence  of  the  dealer  in  triplicate,  sealed  and 
numbered,  the  quantity  to  be  not  less  than  6  ounces  or  1  pint,  duplicate  sealed 
samples  to  be  left  with  the  dealer  if  he  so  requests.  Each  sample  is  to  be  given 
a  serial  number,  to  be  noted  in  the  inspector's  blanks. 

The  methods  of  analysis  shall  be  those  prescribed  by  the  Association  of  Official 
A^cultural  Chemists  and  the  United  States  Pliarmacopoela. 

Whenever  any  dairy,  slaughterhouse,  bakery,  or  other  establishment  is  found 
iindean  or  conducted  in  an  insanitary  manner,  the  in^>ector  shall  report  his 
findings  to  the  city  chemist  and  also  to  the  owner  or  operator  of  such  estab- 
lishment to  make  the  necessary  changes  within  a  specified  time.  When  so  noti- 
fied the  owner  or  agent  may  make  a  written  plea  to  the  Secretary  of  the  board 
of  health  within  five  days  from  the  date  of  the  notice  asking  for  a  hearing  to 
give  reasons  why  the  conditions  existed  and  why  he  should  not  comply  with  the 
order. 

The  mixing  of  substances  with  any  food  product  that  will  lower  or  reduce  its 
strength  is  prohibited.  Adulterations  by  the  addition  of  preservatives  is  pro- 
hibited. The  use  of  dyes  or  coloring  matter  for  the  purpose  of  making  a  product 
appear  better  or  of  greater  value  is  prohibited. 

Raw  material  used  in  manufacture  of  food  and  drug  products  shall  be 
sound*  wholesome,  and  free  from  deicomposition. 

Misbranding  or  the  use  of  false  or  misleading  statements  or  devices  is 
unlawful,  and  labels  shall  contain  the  words  required  by  the  food  and  drug 
act  of  June  30, 1906. 

The  construction,  sanitary  condition,  and  operation  of  bakeries,  abattoirs, 
and  slaughterhouses,  groceries,  and  meat  markets,  drug  stores,  and  hotels  and 
restaurants  are  specifically  covered  in  the  rules  adopted,  and  while  brief  and 
not  jmrticularly  detailed,  the  more  important  conditions  are  noted. 

BSVISED   MILK  OEDINANCE,   INCLUDING   AMENDMENTS   PASSED  TO    1918. 

An  ordinance  to  regulate  the  handling  and  sale  of  milk  within  the  city  of 
Memphis,  in  force  July  10, 1917. 

A  permit  from  the  health  department  is  required  for  the  production  for  sale 
or  distribution  of  milk,  cream,  or  buttermilk  within  the  city  of  Memphis,  the 
application  for  such  permit  to  be  made  in  writing,  and  when  granted  are  to  be 
issued  for  a  period  of  one  year.  Certain  pertinent  information  is  required  to 
be  included  in  the  applications. 

No  permit  will  be  issued  if  the  records  of  the  city  health  deimrtment  show 
that  the  dairy,  milk  depot,  or  store  in  which  the  milk  or  milk  product  is 
liandled,  prepared,  or  stored  is  in  an  Insanitary  condition  or  is  being  operated 
In   violation  of  city  ordinances.    If  thei  applicant's  record  is  not  on  file,  an 
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inspectioii  most  be  made  of  the  idace  of  business  to  determine  the  saltableness 
of  the  location,  condition  of  equipment,  sanitary  condition,  and  methods  before 
a  permit  is  issued. 

Any  permit  so  iasoed  may  be  revolced  at  any  time  if  the  bolder  of  such 
permit  fails  to  comply  with  the  requirements  of  the  liealth  department,  and 
the  defoidant  may  be  granted  a  hearing.  After  such  revocation  the  permit 
may  be  reissued  if  the  defendant  complies  with  all  requirements  and  manifests 
his  intention  to  meet  them  in  the  future.  Permits  sAiall  be  posted  In  a  con- 
spicuous place. 

It  Is  made  the  duty  of  the  health  department  to  publish  monthly  in  the 
daily  newspapers  of  the  city  the  names,  scores,  and  other  data  of  dealers  Ln 
order  to  inform  the  consumers  of  the  relative  status  of  all  dealers. 

Violation  of  any  provision  of  this  ordinance  is  made  a  misdemeanor,  punish- 
able by  a  fine  of  not  less  than  $5  or  more  than  $50  for  each  offense,  three  viola- 
tions within  one  year  revoldng  any  permit  for  a  period  of  one  full  year  from 
date  of  last  violation. 

The  issuance  of  a  permit  is  dependent  upon  compliance  with  the  following 
rules  and  regulations: 

Tuberculin  test. — ^All  cattle  in  herds  used  in  the  production  of  milk,  cream,  or 
buttermilk  for  sale  within  the  dty  of  Memphis  must  be  tested  with  tut>ercrulln 
at  least  once  in  every  12  months,  the  test  to  be  made  by  a  licensed  graduate 
veterinarian,  apiwinted  by  and  registered  with  the  health  department,  and  the 
owner  required  to  pay  a  fee  of  50  cents  per  head  to  the  health  department.  All 
animals  testing  healthy  shall  bear  an  official  tag  and  a  statement  filed  by  the 
official  veterinarian  for  each  animal  tested.  All  reacting  cattle  shall  be  branded 
with  the  letter  ."  T  **  on  the  right  hip  and  immediately  isolated  and  the  entire 
premises  thoroughly  disinfected.  Animals  purchased  from  adjoining  States  are 
to  be  tuberculin-tested  cattle  and  properly  tagged. 

Jlilk  depots. — ^A  milk  depot  is  defined  as  any  place,  house,  or  room  where  milk 
is  received  from  dairies,  including  all  ice-cream  factories,  and  is  prepared  for 
distribution.  No  milk  depot  shall  communicate  directly  with  any  living  roomSk 
toilet,  or  stable  where  animals  are  kept  or  slaughtered,  and  no  accumulation  of 
rubbish,  garbage,  manure,  or  otb&r  putrefying,  infectious,  or  bad-smelling  soIh 
stance  shall  be  allowed  to  accumulate  within  50  feet  thereof.  Privies  shall  not 
be  located  within  100  feet  from  cow  stables  and  milk  rooms,  and  shall  be  prop- 
erly protected  from  flies  and  mosquitoes. 

Dairies. — ^A  dairy  is  defined  as  any  place  where  cattle  are  kept  for  the  pro- 
duction of  milk.  No  such  dairy  shall  be  established  in  unsanitary  surroundings* 
which  are  held  to  include  improperly  constructed  bams,  milk  rooms,  and 
utensils ;  dirty,  unhealthy  cattle,  which  may  be  crowded  or  fed  distillery  waste 
or  other  food  forbidden  by  the  ordinances ;  unclean  utensils  or  premises ;  milk- 
ing without  first  washing  and  drying  the  udders  of  all  cows  and  where  attoid- 
ants  do  not  wash  and  put  on  clean  outer  garments  prior  to  milking ;  where  milk 
is  not  removed  from  the  bam  to  the  milk  room  immediately  after  milking  each 
cow  and  at  once  properly  cooled;  milk  rooms  and  stables  without  impervious 
floors  and  screens  are  not  provided ;  and  wherever  the  owner  refuses  an  inspect 
tion  of  his  premises  or  to  cooperate  with  officers  of  the  health  department. 

Floors  in  dairies,  stables,  milk  rooms,  and  milk  depots  are  required  to  be 
smooth,  free  from  crevices  and  water-tight,  and  of  impervious  construction,  well- 
drained  and  ventilated.  The  walls,  stanchions,  and  partitions,  round-bottomed 
uietal-fed  troughs,  glass  windows  giving  4  square  feet  of  glass  per  cow,  the 
King  or  muslin  system  of  ventilation,  are  all  required.  No  side  sheds  may  be 
attached,  and  all  manure  must  be  removed  at  least  twice  daily  to  a  pit  or  field 
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at  least  200  feet  from  the  stable.  Six  hundred  cubic  feet  of  air  simce  is  required 
for  each  cow  stabled. 

The  milk  room  shall  be  provided  with  proper  light,  cooling  tanks,  smooth 
tight  walls  and  ceiling,  screened  between  April  1  and  November  1,  and  ade- 
quately ventilated. 

A  separate  wash  room  is  required  where  cans,  bottles,  and  other  utensils 
are  to  be  cleaned  and  washed,  dirty  cans  and  utensils  not  to  be  taken  into  or 
kept  in  the  milk  room. 

Cooling  vats  to  be  of  impervious  material,  provided  with  dust-proof  covers 
and  properly  drained,  the  water  In  the  vats  to  be  kept  clean,  sweet,  and  free 
from  sediment  or  odor  and  at  a  temperature  not  above  60^  F.  Refrigerators 
and  ice  boxes  to  be  metal  or  porcelain  lined,  and  the  milk  compartment  to  be 
clean  and  free  from  odor,  nothing  but  milk  products  to  be  stored  therein. 

Bottling  machines  to  be  so  constructed  as  to  be  readily  taken  apart  and 
cleaned  and  to  be  thoroughly  cleansed  daily.  Drying  racks  to  be  provided  on 
which  bottles  and  cans  can  be  placed  inverted  for  drying. 

Pasteurizers  and  separators  to  be  constructed  so  that  all  parts  may  be  readily 
cleansed  and  sterilized. 

Water  used  in  dairies  or  milk  depots  to  be  submitted  to  the  city  chemist  for 
analysis  whenever  he  so  requests.  Bach  dairy  to  have  an  adequate  supply  of 
-pare  fresh  water. 

All  utensils,  including  shipping  cans,  bottles,  dippers,  measures,  strainers, 
eta,  to  be  free  from  QMces  where  milk  may  accumulate,  with  smooth  surfaces 
and  free  from  rust  and  at  all  times  to  be  k€(>t  scrupulously  clean  and  in  good 
repair.  Milk  stored  in  rusty  or  unsuitable  containers  to  be  condemned  and  de- 
stroyed by  the  inspector  as  being  unfit  for  human  consumption. 

Floors,  walls,  ceilings,  and  all  other  surfaces  to  be  kept  clean  and  free  from 
dust,  dry  sweeping  and  dusting  being  prohibited. 

Attendants  to  keep  themselves  clean  and  cleanly  clothed  while  engaged  in 
milking  or  handling  milk.  Smoking,  snuflSng,  or  chewing  tobacco  is  forbidden 
while  handling  milk,  notices  to  this  effect  to  be  posted  by  owners  in  each  dairy 
or  milk  depot 

No  person  suffering  from  tuberculosis,  vesnereal  disease,  or  other  communica- 
ble disease  is  permitted  to  work  in  any  dairy  or  other  lAace  where  milk  or  its 
products  are  handled.  When  typhoid  fev^ ,  scarlet  fever,  diphtheria,  smallpox, 
measles,  or  chicken  pox  occurs  In  the  house  or  family  of  any  person  employed 
in  the  handling  of  milk,  it  is  the  duty  of  the  owninr  or  manager  to  notify  the 
superintendent  of  health  immediately  of  the  fact.  No  person  convalescent  from 
any  communicable  disease  is  permitted  to  engage  in  the  handling  of  milk  or 
ent»  any  dairy  or  milk  depot.  When  any  communicable  disease  exists  as  above 
noted  the  dairy,  depot,  or  wagon  shall  be  declared  infected,  together  with  all 
milk,  cream,  or  buttermilk  with  which  such  person  may  have  come  in  contact 
No  person  convalescent  from  any  communicable  disease  or  who  has  lived  in 
any  house  where  such  disease  exists  shall  reaigage  in  the  handling  of  milk 
unless  the  health  department  has  enforced  suitable  quarantine  regulations  and 
the  necessary  disinfecti<m. 

The  removal  of  any  bottle  or  other  receptacle  used  for  containing  or  storing 
milk  from  any  dwelling  wherein  exists  a  case  of  communicable  disease  is  pro- 
hibited except  with  the  permission  of  the  health  department  and  after  thorough 
disinfection. 

All  milk  must  be  stored  at  a  temperature  not  above  50°  F.,  no  can  or  bottle 
of  milk  to  be  completely  submerged  in  impure  water  and  no  impure  ice  to  come 
in  contact  with  milk  and  milk  utensils  or  to  be  used  in  cooling  vats.    Returned 
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empty  bottles  and  otber  utensils  to  be  thoroughly  cleaned  and  sterilised  before 
being  conveyed  into  the  milk  room. 

Milk  must  he  transported  in  closed  rec^xtacles  and  in  covered  wagons,  prop- 
erly protected  fnun  dust  and  sun's  rays,  all  wagons  to  be  kept  clean  and  com- 
partments where  milk  is  kept  shall  be  tight  and  op^ied  only  when  necessary 
for  its  removal. 

Bottling  or  transferring  milk  from  one  rec^tade  to  another  upon  any  de- 
livery wagon  or  except  at  the  dairy  or  milk  house  is  prohibited. 

All  milk,  skim  milk,  cream  or  buttermilk  in  quantities  less  than  1  gallon 
shall  be  sold  in  the  original  and  imbroken  packages  in  which  it  was  purchased. 

Milk  for  d^ivery  to  the  consumer  shall  not  be  above  60**  F. 

No  receptacle  used  as  a  container  for  any  dairy  product  shall  be  used  for 
any  other  purpose. 

No  dairy  product  shall  be  allowed  to  remain  at  any  railway  station,  depot, 
or  platform  longer  than  1  hour  from  its  time  of  arrivaL 

No  milk  ticket,  except  metal  checks,  shall  be  used  more  than  once. 

All  milk  products  intended  for  deliyery  or  shipment  into  Memphis  shall  1>e 
shipped  in  a  can  or  receptacle  bearing  a  tag  or  stamp  showing  name  of  shipper 
and  of  consignee  and  quantity  and  ftdnd  thereof,  and  the  same  shall  be  sealed 
at  point  of  shipment  with  wire  seal  which  shall  not  be  broken  until  rec^ved 
by  consignee  except  for  the  inspection  of  an  agent  of  the  health  department. 
No  milk  or  its  products  shall  be  shipped  into  or  offered  for  sale  in  Memphis 
from  any  dairy,  dealer,  factory  or  other  place  upon  or  in  the  vicinity  of  tlie 
premises  from  which  it  is  shipped  where  exists  any  dangerous  or  Insanitary 
condition  not  hereinbefore  spedfled  which  in  the  opinion  of  the  health  depart- 
ment may  cause  or  make  possible  the  contamination  of  said  milk  product 

OrddeB  of  milk  allowed. — Only  the  fc^owing  grades  of  milk  shall  be  allowed 
in  the  city  of  Memphis : 

1.  "^Certified"  milk  or  milk  that  is  produced  and  handled  under  the  super- 
vision of  the  Shelby  County  Oertiiled  Milk  Oommission. 

2.  Grade  A,  raw  and  pasteurised:  To  be  clarified  and  to  contain  not  more 
than  100,000  bacteria  per  cubic  centimeter  at  time  of  delivery  to  consumer. 
Before  pasteurization  such  milk  shall  at  no  time  contain  nnxre  than  1,000^000 
bacteria  per  cubic  centimeter.  The  dairy  producing  milk  for  pasteurisation 
shall  maintain  a  sanitary  score  of  at  least  70.  All  dairies  or  creameries  oftering 
grade  A  raw,  shall  use  steam  in  the  sterilisation  of  all  milk  utensils  and  main« 
tain  a  sanitary  score  of  at  least  90. 

8.  Grade  B,  raw  and  pasteurized:  Raw  milk  of  this  gradet  shall  contain  not 
more  than  600,000  bacteria  per  cubic  centimeter ;  before  pasteurization  not  more 
than  5,000,000  bacteria  per  cubic  centimeter,  and  after  pasteurization  not  more 
than  200,000  bacteria  per  cubic  centimeter  at  time  of  delivery.  The  sanitary 
score  of  all  dairies  or  creameries  offering  this  grade  for  sale  shall  be  at  least  70. 

Requirements  for  grade  A  milk, — ^Application  to  produce  this  grade  shaU  be 
made  in  writing  to  the  health  department.  Milk  so  graded  shall  be  held  in 
containers  bearing  a  cap,  label,  or  tag  designating  the  grade  and  whether  raw 
or  pasteurized.  All  sanitary  scores  shall  be  made  in  accordance  with  a  scoring 
system  adopted  by  the  health  department. 

Milk  for  this  grade  must  be  clarified  by  means  of  an  efficient  centrifugal 
clarifler.  Only  a  clean  soda  solution  for  the  washing  of  milk  utensils  is  per- 
mitted and  thoroughly  cleaned  utensils  shall  be  sterilized  effectively  with  live 
steam. 

The  ** holding*'  method  of  pasteurization  is  required,  the  milk,  skimmed 
milk,  or  cream  to  be  uniformly  heated  to  a  temperature  of  143**  to  145**  F.  and 
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held  between  these  limits  for  at  least  30  minutes,  and  then  cocked  at  once  to  a 
temperature  of  45^  F.  or  less.  An  accurate  temperature  reaNfdlng  apparatus 
4s  required,  the  records  of  this  apparatus  to  be  accurate  and  made  on  a  dally 
chart  which  shall  be  dated  and  preserved  for  the  inspection  of  the  agoit  of  the 
health  department  An  automatic  thermoregulator  and  recorder  may  be  com- 
bined in  one  instrument. 

Pasteurized  milk,  skimmed  milk,  or  cream  shall  be  delirered  to  the  consumer 
within  24  hours  after  pasteurization,  and  no  such  product  shall  be  pasteurized 
the  second  time. 

OXmiE  F(n  SANITABY  BCOBINQ. 

NoTEL — ^Two-thirds  credit  is  given  for  "  methods  '*  and  one-third  for  A,  B,  and 
O.  When  the  total  of  items  under  any  of  headings  A,  B,  C,  or  D  is  below  60, 
zero  is  given  for  all  items  of  that  heading. 

A.  Stables  (10  points  per) : 

1.  Well  located,  i.  e.,  on  high  ground. 

2.  Well  concreted  throughout. 

3.  Well  drained. 

4.  Well  lighted  and  ventilated. 

5.  Provided  with  separate  quarters  for  sick  and  calving  cattle. 

6.  Walls  and  ceilings  clean. 

7.  Floor  cleaned  immediately  after  each  milking. 

8.  Manure  removed  to  a  distance  of  100  feet  at  least. 

9.  Improved  stanchions  with  rounded  troughs  of  metal  or  concrete. 
10.  Stalls  at  least  3.5  feet  wide  and  10  feet  high. 

B.  Milk  and  washrooms  (10  points  per) : 

1.  <Ik)nveniently  located  to  stables. 

2.  Free  from  flies. 

3.  Properly  concreted. 

4.  Propery  drained. 

5.  Properly  screened  from  April  1  to  November  1. 

6.  Walls  and  ceilings  tight  and  smooth. 

7.  Walls  and  ceilings  clean  and  free  from  posters,  pictures,  etc 

8.  Benches  or  work  tables  clean  and  well  lighted. 

9.  Floors  properly  kept. 

10.  Water  pure,  fresh,  abundant  in  washroom. 

C.  Premises  (20  points  per) : 

1.  Well  drained. 

2.  Free  from  rubbish  and  anlmala 

3.  Free  from  breeding  places  of  flies  and  mosquitoes. 

4.  Privies  at  least  100  feet  from  milk  house. 

5.  Privies  protitcted  from  flies  and  mosquitoes  Aiiril  1  to  November  1. 

D.  Methods  (10  points  per)  : 

1.  Clean,  separate  clothing  for  milkers.    Milkers'  hands  washed  and  kept 

dry. 

2.  CJows'  bags  and  udders  wajshed  and  dried :  first  milklngg  discarded. 

3.  Small  top  milk  pails  used.    Milk  at  no  time  kept  in  stables. 

4.  Ut^isils  properly  washed,  rinsed  in  boiling  hot,  clean  water  and  drained. 

Utensils  smooth  and  free  from  rust,  open  seams,  etc. 

6.  Utensils  sterilized  with  steam  and  protected  from  dust,  etc.    In  lieu  of 

steam,  the  use  of  the  regulation  sanitary  paper  container  is  credited. 

6.  Milk  immediately  cooled  below  60*  F. 

7.  Milk  kept  cooled  below  50""  F. 
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8.  Milk  delivered  on  ice. 

9.  Clarified. 
10.  Pasteurized. 

For  wholesalers  whose  milk  is  eventually  clarified  and  pasteurized,  the  fol- 
lowing (a)  and  (b)  in  place  of  9  and  10,  shall  obtain :  (a)  Cans  of  milk  reach- 
ing destination  four  hours  from  time  of  last  milking;  {b)  cans  of  milk  after 
leaving  milk  house  protected  from  sim  and  dust. 


Appendix  B. 


MALARIA    CONTROL    ICEABUBES. 


ROOIC  17,  COUBTHOUSE, 

Memphis,  Tenn.,  April  2,  1920. 
City  Health  Officer, 

MemphiSy  Tenn. 
Sib:  There  is  submitted  herewith  for  your  information  a  brief  outline  of 
equipment,  personnel  and  cost  of  malaria  control  measures  inside  the  city  of 
Memphis  for  the  present  season.  This  outline  was  prepared  by  Associate  Sani- 
tary Engineer  W.  6.  Stromquist,  who  is  familiar  with  local  mosquito  condi- 
tions and  has  been  approved  by  Senior  Sanitary  Engineer  J.  A.  Le  Prince  and 
myself. 

It  is  urged  that  the  city  health  authorities  take  such  steps  as  may  be  neces- 
sary for  carrying  out  the  recommendations  contained  in  Mr.  Stromquist's  memo- 
randum as  soon  as  practicable,  since  the  mosquito  season  is  almost  upon  us 
and  the  organization  of  a  ''mosquito  squad'*  and  the  cleaning  of  drainage 
ditches  might  well  begin  at  once. 

You  will  please  note  that  Mr.  Stromquist  recommends  the  employment  of  a 
field  director — the  greater  part  of  whose  salary  shall  be  paid  by  the  Public 
Health  Service.  If  this  recommendation  meets  your  approval  and  proper  ar- 
rangements can  be  made  for  coordinating  the  malaria  work  inside  Memphis 
with  the  Shelby  County  work  I  stand  ready  to  carry  out  this  recommendation 
upon  notice  from  you. 

Respectfully, 

L.  D.  Fbicks, 
Surgeon,  Medical  Ofjflcer  in  Charge. 


Room  17,  Courthottsb, 
Memphis,  Tenn.,  March  SI,  1920. 

Surg.  Ii.  D.  Fmcks, 

Malaria  Investigation  Division, 

United  States  Public  Health  Service,  Memphis,  Tenn, 

Sib:  In  regard  to  the  organization  of  mosquito-eradication  work  in  the  city 
of  Memphis  for  the  season  of  1920,  the  following  recommendations  are  sub- 
mitted: 

That  a  foreman  with  10  or  12  laborers  be  employed  at  the  beginning  of  the 
season  to  do  such  ditching  and  clearing  of  old  ditches  and  streams  as  may  be 
necesscuy* 

That  two  inspectors  be  employed  to  examine  streams  and  other  natural  water 
surfaces  for  mosquito  breeding  and  to  direct  the  oiling  work.  These  m^i  must 
be  reliable,  industrious,  active,  and  interested  in  the  work. 
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That  at  least  three  men  be  employed  to  do  the  oiling.  It  may  be  fontid 
adyantageous  to  have  these  men  work  together  with  a  track  to  keep  them 
supplied  with  oil. 

That  a  truck,  of  at  least  1-ton  capacity,  be  made  available  for  the^  ezcliislTe 
use  of  the  mosquito-eradioatiou  forces  during  the  mosquito  season,  and  that 
a  driver  be  employed  for  the  truck. 

That  a  Ford  be  made  available  for  the  use  of  the  director  in  charge  of  the 
mosquito-control  work. 

That  the  inspection  of  rain-water  barrels  and  other  artificial  containers  be 
done  by  the  sanitary  inspectors,  and  this  be  made  a  part  of  their  regular  duties 
In  inspection  of  premises. 

That  the  possibility  of  using  a  cheaper  grade  of  oU  than  black  oil  and  kero- 
sene, such  as  "gas  oil,"  be  investigated.  It  is  believed  that  5,000  gallons  or 
more  will  be  required  during  the  season. 

That  a  field  director  be  employed  to  supervise  the  work  and  to  coordinate 
the  mosquito-control  measures  of  the  Memphis  Health  Department  and  those 
conducted  by  the  board  of  health  of  Shelby  Ck>unty  in  the  area  contiguous  to 
the  city.  This  field  director's  salary  shall  be  paid  jointly  by  the  health  depart- 
ment of  the  city  of  Memphis  and  of  Shelby  County  and  also,  if  possible,  by  the 
United  States  Public  Health  Service.  A  recommendation  giving  details  of 
this  plan  has  been  submitted  to  the  health  officers  of  the  city  and  county. 

The  area  to  be  controlled  is  about  21  square  miles,  with  approximately  36 
miles  of  streams  and  ditches. 

A  preliminary  outline  of  the  expenditure  of  the  fund  of  $10,000  for  malaria 
control  by  mosquito  eradication  is  given  below : 

Drainage^  including  new  ditching,  clearing  of  old  ditches  and  streams..  $2, 325 

Oil  inspectors 1,  eOO 

Oilers 1,675 

Oil,  5,000  gallons,  at  17  cents 850 

Truck  driver 700 

Truck  and  Ford 1,600 

Repairs  and  gasoline 525 

Tools  and  supplies 250 

Field  director 475 

Total 10,000 

Respectfully, 

W.   G.   SlBOMQUIST, 

Associate  8anUary  Engineer, 
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PHOTOGRAPHS  TAKEN  IN  MEMPHIS. 
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FOREWORD. 


At  the  request  of  the  Public  Health  Service  the  Bureau  of  Fish- 
eries kindly  cooperated  with  the  service  in  carrying  out  studies  of 
malaria  control,  by  detailing  Mr.  Samuel  F.  Hildebrand  to  under- 
take studies  of  the  relation  of  fishes  to  the  control  of  mosquito 
breeding. 
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TOP  MINNOWS  IN  RELATION  TO  MALARIA  CONTROL  WITH  NOTES 

ON  THEIR  HABITS  AND  DISTRIBUTION. 


INTRODUCTION. 

The  seriousness  of  malaria  as  a  disease  in  the  Southern  States  of 
this  country  generally  has  not  been  realized  in  the  past,  and,  since 
it  is  the  immediate  cause  of  death  less  frequently  than  a  number  of 
other  diseases,  it  has  not  received  the  attention  which  it  justly  de- 
serves. Dr.  H.  R.  Carter,  Assistant  Surgeon  General,  United  States 
Public  Health  Service,  who,  because  of  his  many  years  of  close  study 
and  extensive  experience,  is  well  qualified  to  speak  as  an  authority 
on  the  subject,  says  :^  "  In  the  United  States  where  it  seriously  pre- 
vails it  is  the  most  injurious  of  all  diseases.  I  do  not  except  typhoid, 
nor  for  the  South,  pellagra,  nor  tuberculosis.  *  *  *  First,  ma- 
laria is  one  of  the  diseases  that  debilitates  and  thus  increases  the 
fatality  of  other  diseases.  I  am  very  sure  it  is  a  factor  in  many  deaths 
in  which  it  is  not  the  terminal  factor.  I  think  it  causes  many  more 
deaths  than  are  ascribed  to  it.  Nor  is  the  number  of  deaths  a  fair 
criterion,  a  fair  measure,  of  the  damage  that  a  disease  does.  Surely 
the  disability  that  it  causes,  the  loss  of  efficiency,  is  of  importance. 
*  •  *  And  it  is  the  amount  of  malaria  that  appals.  There  is  so 
much  of  it  where  it  exists.  If  you  have  half  of  1  per  cent  typhoid 
cases  in  a  city  in  a  year,  you  count  it  as  an  epidemic,  or  a  serious 
problem.  Five  per  thousand ;  certainly  that  is  serious.  We  scarcely 
consider  malaria  to  prevail  unless  we  have  at  least  10  to  12  per  cent 
of  cases  a  year ;  25  per  cent  is  common  and  50  per  cent  is  not  rare,  and 
at  times  we  find  90  to  100  per  cent.  ♦  *  *  Prosperity  is  not  com- 
patible with  the  prevalence  of  malaria.  That  is  true  of  few  diseases. 
Take  yellow  fever.  I  would  by  no  means  belittle  the  damage  it  does, 
but  it  does  not  do  the  harm  to  the  community  that  malaria  does. 
Habana  was  a  prosperous  city  with  endemic  yellow  fever.  New 
Orleans  was  prosperous  with  many  epidemics.  But  I  defy  you  to 
show  me  one  single  place  inhabited  by  white  people  where  malaria 
seriously  prevails  which  is  prosperous.    It  does  not  exist." 

The  human  suffering,  the  loss  of  life  as  well  as  the  financial  loss 
due  to  malaria,  however,  are  becoming  better  understood  and  very 
commendable  efforts  are  now  being  made  by  various  communities 

'Pablic  Health  BuUetln,  IT.  S.  Public  Health  Service,  No.  IOC,  1020,  pp.  40  and  41. 
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in  several  Southern  States  to  control  malaria.  Health  officers  are 
devoting  much  attention  to  methods  of  malaria  control.  The  old 
and  well-established  methods  of  screening  houses,  the  draining  of 
water  deposits,  and  the  application  of  oil  on  potential  mosquito- 
breeding  areas  are  still  extensively  used,  and  recently  malaria  control 
by  the  use  of  top  minnows  for  destroying  the  immature  mosquito 
has  received  considerable  attention.  It  is  the  purpose  of  this  paper 
to  report  the  results  obtained  by  the  use  of  minnows  as  an  agent 
in  the  control  of  malaria  and  to  show  how  and  when  this  method 
of  control  may  be  used. 

The  results  hereafter  recorded  are  based  upon  observations  and 
experiments  made  mostly  during  the  summer  of  1920  by  the  writer 
working  in  cooperation  with  the  United  States  Public  Health  Service, 
and  in  a  few  instances,  reports,  received  from  sanitary  engineers 
who  employed  minnows  for  mosquito  control,  are  quoted. 

The  period  from  March  4  to  August  15,  1920,  was  spent  mostly  in 
inspecting  various  localities  in  11  Southern  States  where  active  anti- 
malaria  work  was  under  consideration  or  already  under  way.  Sug- 
gestions were  given  to  those  in  charge  of  antimalaria  projects  for  the 
use  of  top  minnows  in  their  respective  territories.  Those  water 
deposits  which  appeared  suitable  for  fish  control  were  pointed  out, 
and  an  endeavor  was  made  to  find  a  supply  of  minnows  locally. 
Usually  a  body  of  water  suitable  for  propagating  top  minnows  was 
selected  in  each  locality  and  designated  a  "hatchery."  The  latter 
part  of  the  season,  viz,  from  August  15  to  November  13,  was  devoted 
almost  exclusively  to  investigations  at  Savannah,  Ga.* 

SPECIBS  OF  FISHES  CONSIDERED. 

Experiments  and  observations  made  to  date  indicate  that  at  least 
the  following  four  species  of  fishes  inhabiting  the  Southern  States,  or 
some  portion  thereof,  are  of  more  or  less  value  in  eradicating  mosquito 
larvfiB  and  pupae:  Gamhusia  affinis^  Heterandria  formosa^  FunduTu8 
nottij  and  Fundulus  notatus.  A  fifth  species,  MolUenesia  laMpiivna 
which  is  of  no  value  in  antimalaria  work,  but  which  has  much  in 
common  with  Gamhusia  afjinis  with  respect  to  its  habits  and  general 
appearance,  at  least  when  seen  in  the  water,  and  which  has  not 
always  been  distinguished  from  the  very  valuable  Gambuaia  affinia 
by  field  men,  will  also  be  discussed. 

CHARACTERIZATION  OF  THE  SPECIES. 

All  of  the  species  of  fishes  mentioned  in  the  preceding  paragraph 
belong  to  the  minnow  family  Pceeifiulfi.,  which  is  characterized  prin- 

s  I  am  greatly  indebted  to  many  offlcprs,  Federal,  Statp,  county,  and  municipal,  for 
favorR  and  courtesies  received,  and  eespeciaUy  to  Drs.  Bninner  and  Basaett  of  the  city 
health  department  of  Savannah,  Ga.,  for  laboratory  faciUtles  and  other  conTOiienoes 
which  they  placed  at  my  disposal. 
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cipally  by  the  elongate  body,  which  is  depressed  or  flattened  ante- 
riorly and  compressed  posteriorly ;  the  lateral  line  is  absent ;  the  mouth 
is  terminal  and  capable  of  being  projected ;  only  one  dorsal  fin  com- 
posed of  soft  rays  is  present ;  the  ventral  fins  (the  fins  corresponding 
to  the  hind  legs  of  higher  animals)  are  inserted  on  the  abdomen,  and 
the  caudal  or  tail  fin  is  square  or  convex,  never  forked. 

The  following  key  gives  the  principal  characters  by  which  the 
species  discussed  in  this  paper  may  be  recognized. 

a.  Top  of  head  plain,  without  greenish  or  yellowish  spot  or  "star;"  body 
rather  short  and  plump;  species  viviparous,  1.  e.,  giving  birth  to  live  young; 
males  much  smaller  than  females;  anal  fln  of  adult  male  developed  into  a 
long  process  which  is  used  as  an  intromlttent  organ. 

6.  Color  plain  grayish  silvery,  the  sides  without  dark  lines  along  the  rows 
of  scales ;  caudal  fln  usually  with  vertical  series  of  dark  spots ;  gravid  females 
with  a  black  spot  on  abdomen  above  and  in  advance  of  vent ;  alimentary  canal 
without  convolutions,  shorter  than  body;  dorsal  fin  small,  with  7  to  9  rays; 
females  reaching  a  length  of  about  60  millimeters  (2|  inches). 

Oanibusia  afflnis, 

bb.  CJolor  grayish  silvery,  each  scale  on  side  (except  in  very  young)  with  a 
dark  spot,  forming  longitudinal  dark  stripes  along  the  rows  of  scales;  caudal 
fln  plain,  usually  without  dark  spots;  gravid  females  never  with  black  spot 
on  abdomen ;  alimentary  canal  greatly  convoluted,  about  3  times  the  total  length 
of  the  fish;  dorsal  fin  large,  greatly  elevated  in  adult  males,  consisting  of  13 
to  16  rays;  females  reaching  a  length  of  76  millimeters  (3  inches). 

Mollienesia  UUipinna. 

bbb.  Color  grayish  green;  sides  with  a  black  lateral  stripe  and  with  about 

eight  narrow  vertical  bars;  caudal  fin  plain;  dorsal  and  anal  fins  in  females 

each  with  a  prominent  black  spot  at  base,  dark  spot  on  base  of  anal  wanting  in 

males;  gravid  females  with  a  small  elongated  black  spot  on  abdomen  above 

and  in  advance  of  vent;  alimentary  canal  not  convoluted,  shorter  than  body; 

dorsal  fin  small,  with  7  or  8  rays ;  females  reaching  a  length  of  30  millimeters 

(1^  inches). 

Heterandria  formosa. 

aa.  Top  of  head  with  a  greenish  or  yellowish  spot  or  "star"  (this  "star" 
is  very  evident  when  the  fish  is  seen  in  the  water);  body  quite  elongate; 
species  oviparous,  i.  e.,  the  eggs  are  laid,  fertilized,  and  hatched  outside  the 
body;  the  male  not  notably  smaller  than  the  female;  anal  fln  of  the  male 
normally  developed. 

c.  Sides  with  about  6  narrow  longitudinal  dark  stripes  and  with  about 
12  narrow  vertical  bars ;  a  dark  bar  on  cheek  under  eye ;  fins  all  plain,  unspotted. 

Fundulus  nottii, 

cc.  Sides  with  a  broad  longitudinal  dark  band,  more  or  less  broken  up  into 

blotches  in  young;  dorsal,  caudal,  and  anal  fins  dotted  with  black. 

Fundulus  notatU9. 

GAMBUSIA  AFFINIS. 

DISTRIBUTION. 

Gaanhusia  a^ffimia  is  the  most  widely  distributed  and  by  far  the 
most  important  fish  known  for  mosquito  control.  It  inhabits  all  of 
the  southern  States  east  of  the  Rocky  Mountains  and  its  range  of 
distribution  eidiends  northward  to  Delaware  and  southern  Illinois 

39673'— 21 2 
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and  IndiaoB.  It  was  readily  found  in  nearly  all  localities  visited 
where  antimalaria  worfc  was  carried  on  doring  the  summer  of  1920. 
It,  however,  is  principally  a  lowland  species,  and,  in  general,  its  dis- 
tribution is  limited  to  the  malarious  sections.  The  vicinity  of 
Austin,  Tex.,  for  example,  may  be  considered  outside  of  the  malarious 


Fio.  1. — OamTmila  aSlitif  (feuMle). 

belt  of  Texas,  and  while  a  limited  number  of  apparently  suitable 
waters  occur  there  only  a  very  few  individuals  were  found  after 
a  thorough  search  made  by  a  representative  of  the  Texas  State 
Board  of  Health.  A  similar  situation  prevails  in  Atlanta,  Ga.,  and 
apparently  also  at  Kashville,  Tenn.  The  lower  sections,  or  the 
malarious  belts  of  the  States  in  which  the  above-mentioned  cities 
are  situated,  as  well  as  those  of  all  other  southern  States,  as  far  as 


observed,  are  well  supplied  with  Gamhusia  aijinia,  the  species  having 
reached  nearly  all  sluggish  and  standing  waters  which  were  accessible 
to  it  through  natural  channels.  However,  there  are  bodies  of  water, 
artificial  and  others,  which  are  inaccessible  to  the  fish,  and  such  waters 
are  usually  prolific  producers  of  mosquitoes. 
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HABITAT. 

It  18  improbable,  regardless  of  being  limited  in  its  distribution 
principally  to  the  lowlands,  that  any  other  American  fish  lives  under 
a  wider  range  of  conditions  than  Gambusia  a/finis.  It  inhabits  all 
kinds  of  sluggish  and  standing  water,  whether  fresh  or  brackish, 
whether  clear  or  muddy,  whether  deep  or  shallow.  This  fish, 
although  frequenting  deep  water,  at  least  when  large  fish  are  not 
present,  ^ows  a  distinct  preference  for  shallow  water,  and  it  is  fre- 
quently seen  in  water  too  shallow  to  completely  cover  its  body.  This 
shallow  water  during  the  summer  often  becomes  uncomfortably  warm 
to  the  human  touch.  The  top  minnow  probably  seeks  the  shallow 
waters  partly  because  of  its  fear  of  larger  fish  and  undoubtedly  also 
because  the  quiet,  shallow  places  produce  more  food  of  the  kind  sought 
by  Gambusia,  It  thrives  in  ponds  visited  by  cattle,  horses,  and  hogs, 
also  in  weak  to  moderately  strong  sewerage,  escaping  from  city  mains ; 
it  is  found  alike  in  open  water  and  in  that  which  is  overgrown  by 
vegetation,  and  it  even  withstands  a  small  amount  of  chemical  pollu- 
tion. Gambusia  affmis  survived  in  ditches,  at  Savannah,  Ga.,  receiv- 
ing the  wastes  from  a"  guano  "factory  which  killed  such  hardy  species 
as  the  common  fresh-water  eel,  the  mudfish  or  bowfin,  and  the  cat- 
fishes.  Gambusia^  however,  endures  less  chemical  pollution,  particu- 
larly acid,  than  such  species  of  mosquitoes  as  Anopheles  crucians^ 
Aedes  soUioitans^  and  Culex  (species  undetermined) .'  Gambusia  has 
been  introduced  into  cisterns,  water  tanks,^  potholes,  barrels,  and 
aquaria,  where  it  has  lived  for  long  periods  of  time. 

The  habitat  of  the  fish,  therefore,  is  such  that  it  corresponds  quite 
closely  with  that  of  the  immature  mosquito. 

SPAWNING  HABITS. 

Gamfibusia  afflrds  reproduces  very  rapidly.  As  already  stated,  it  is 
viviparous.  The  eggs  are  fertilized  and  hatched  within  the  body  of 
the  female,  and  the  young  are  brought  into  the  world  well  developed 
and  alive,  being  from  8  to  10  millimeters  (f\y  to  f  inch)  in  length  and 
eminently  fitted  to  begin  the  destruction  of  mosquito  larvse  imme- 
diately. The  female  has  broods  of  young  throughout  the  summer  at 
intervals  of  from  three  to  six  weeks,  the  length  of  the  breeding  season 
varying  with  the  latitude  and  somewhat  with  the  weather  conditions 

*  A  water  sample  taken  at  a  point  on  a  ditch  at  Savannah,  Ga.,  where  the  pollution 
from  the  guano  factory  wa«  a»  ^eat  as  Anopheles  Gruoian*  appears  to  use  for  breeding 
parpoaes,  was  tested  for  free  add  by  Dr.  Bassett  of  the  city  laboratory,,  and  it  was  found 
to  contain  2.08  per  cent  of  acidity  and  much  Iron.  AUdea  8olHcitan9,  however,  bred 
where  the  chemical  pollution  was  much  greater.  A  water  sample  taken  where  the 
pollution  liad  become  dilate  enoagh  to  support  Oamhusia  contained  ouly  a  trace  of  free 
add  and  very  little  Iron. 

*It  has  been  reported  by  Mr.  W.  E.  Hardenburg,  assistant  sanitary  engineer,  U.  S. 
Public  Health  Service,  Bryan,  Tex.,  and  Mr.  E.  11.  Magoon,  sanitary  dlr(»ctor.  Inter- 
national HoaltlS  Board,  Groveton,  Tex.,  that  Qamhusia  afflni9  will  not  live  In  metal  tanks 
or  cisterns  nor  in  water  taken  from  them. 
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of  the  different  years.  The  breeding  season,  for  example,  begins 
about  the  middle  of  May  and  ends  near  the  middle  of  September  at 
Beaufort,  N.  C. ;  at  Augusta,  Ga.,  it  begins  about  the  first  of  May  and 
ends  the  first  of  October ;  while  at  Key  West,  Fla,,  breeding  occurs  at 
all  seasons,  although  gravid  females  are  much  less  numerous  during 
the  winter  than  during  the  sununer. 

The  number  of  young  produced  at  one  time  varies  greatly,  ranging 
from  a  few  to  a  couple  of  himdred.  The  largest  single  brood  hereto- 
fore recorded  consisted  of  100 "  young,  but  the  writer  recently  found 
broods  which  greatly  exceeded  that  number  comprising,  respectively, 
120, 163,  and  211  young.  It  is  of  interest  to  note  that  the  females  pro- 
ducing these  very  large  broods  all  were  from  the  same  pool  at  Savan- 
nah, Ga.,  where  they  first  attracted  attention  because  of  their  large  size 
(49,  58,  and  59  milimeters  (2,  2^,  and  2J  inches)  in  length),  the  enor- 
mous distension  of  the  abdomen,  and  the  abnormally  large  black  spot 
on  the  abdomen.  The  pool  was  connected  with  a  sanitary  sewer,  but 
the  water  was  not  very  foul.  The  sewer,  nevertheless,  insured  an 
abundant  food  supply,  which  probably  explains  why  the  fish  reached 
a  large  size  and  produced  large  broods  of  young.  The  average  num- 
ber of  young  to  a  brood,  however,  probably  does  not  exceed  40,  the 
number  usually  varying  with  the  size  of  the  female,  i.  e.,  a  small 
female  gives  birth  to  a  smaller  brood  than  a  large  female.  The 
young  fish  grow  rapidly  and  become  sexually  mature  in  the  aquarium 
at  the  age  of  about  four  nionths  and  quite  probably  in  a  shorter  time 
under  favorable  conditions  in  their  natural  habitat.  It  is  very  im- 
portant in  estimating  the  rate  of  reproduction  to  know  that  Gafnbusia 
affinis  reaches  sexual  maturity  at  a  very  early  age.  Aquarium  experi- 
ments have  given  results  which  show  that  one  female  during  a  single 
season  may  have  345*  offspring,  consisting  of  two  generations. 
Results  obtained  in  propagating  this  fish  indicate  that  this  high  rate 
of  reproduction  is  maintained  in  ponds  used  for  cultural  purposes. 

FEEDING  HABITS. 

Ganibvsia  afflnis^  in  addition  to  living  under  a  wide  range  of  con- 
ditions under  which  mosquitoes  propagate,  has  the  very  fortunate 
habit  for  the  purpose  of  mosquito  control  of  seeking  its  food  at  the 
surface  of  the  water,  where  the  immature  mosquito  spends  most  of 
its  life  and  to  which  it  must  come  for  air. 

This  fish  shows  a  distinct  preference  for  live  bait,  but  it  is  not  lim- 
ited thereto  for  sustenance,  as  it  eats  small  pieces  of  meat  of  all  kinds, 
also  bread  and  cracker  crumbs,  hard-boiled  egg,  etc.  It  takes  these 
foods,  when  they  are  provided,  in  its  natural  habitat  as  well  as  in  the 

6  Smith,  II.  M.,  Science,  N.  S.,  Vol.  XXXVI,  1012,  p.  224. 

•  IlUdebrand,  Samuel  F.,  Report  U.  S.  Commlsrioner  of  Fisheries,  Appendix  VI,  1917, 
p.  11. 
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aquarium.  When  such  foods  float  at  the  surface,  and,  more  espe- 
cially, while  they  are  in  motion,  as  in  sinking,  they  are  usually 
eagerly  attacked,  but  when  they  once  reach  the  bottom  they  are  gener- 
ally left  until  other  parts  of  the  water  have  been  thoroughly  searched. 
The  feeding  experiments  just  mentioned  show  that  by  instinct  Owmr 
husia  searches  for  food  at  or  near  the  surface  and  on  the  bottom  only 
when  food  is  not  available  elsewhere. 

The  examination  of  stomach  contents  of  a  large  number  of  Oarn- 
husia  taken  at  Savannah,  Ga.,  during  August,  September,  October, 
and  November,  1920,  verified  former  observations,  viz,  that  insects 
and  insect  larvae  constitute  a  large  part  of  the  food,  but  the  majority 
of  the  stomachs  examined  contained  some  plant  tissue,  consisting 
mostly  of  algse.  The  comparatively  large  amount  of  plant  tissue 
found  in  several  specimens  precludes  the  probability  that  it  was 
taken  by  accident  in  the  capture  of  animal  prey.  It,  therefore,  is 
quite  evident  that  GamhvMa  aifhiis^  at  least  occasionally,  eats  plants. 

The  sense  of  smeU  seems  to  be  very  imperfectly  developed  in  Gcumr- 
husia  affmis  and  it  does  not  appear  to  be  of  any  use  whatever  to  the 
fish  in  its  search  for  food.  Sight,  too,  appears  to  lack  high  develop- 
ment, for  it  has  often  been  observed  that  this  fish  will  "  nose  "  live  prey, 
such  as  mosquito  larvro,  and  frequently  move  away  from  it,  leaving 
it  undisturbed.  On  the  other  hand,  it  is  not  unusual  for  Gambusia 
to  seize  a  small  stick  floating  on  the  water  which  resembles  in  size 
and  shape  an  Anopfieles  larva^  but  such  sticks  are  immediately  ex- 
pelled, and,  so  far  as  the  writer  has  observed,  they  are  never  swal- 
lowed. It  has  also  been  observed  that  occasionally  dead  mosquito 
larv8B  are  taken  but  not  swallowed.  Live  larvse,  when  once  seized, 
invariably  are  devoured.  The  writer,  for  the  purpose  of  determining 
whether  or  not  Gamhusia  preferred  live  or  dead  mosquito  larvae, 
introduced  into  the  aquarium  with  a  pipette  both  live  and  dead  ones. 
The  dead  wrigglers  upon  being  expelled  from  the  pipette  were  in 
motion,  and  they  therefore  were  seized  by  the  fish  and  occasionally 
they  were  swallowed,  but  usually  they  were  expelled.  Sometimes 
they  were  reseized  and  reexpelled  three  and  four  times  and  not  de- 
voured as  long  as  live  larvse  were  available. 

Gcumhusia.,  as  already  indicated,  is  attracted  by  movements  in  the  ' 
water,  which  it  appears  to  be  able  to  detect  very  quickly,  but  its 
range  of  vision  in  this  respect  for  mosquito  larvae  appears  to  be 
limited  to  a  radius  of  about  four  or  five  inches.  The  movement  of 
large  prey  is  more  quickly  noticed  than  that  of  small  prey.  The 
wiggling  of  a  large  mosquito  larva,  for  example,  is  noticed  more 
readily  than  that  of  a  small  one,  and  this  almost  invariably  results 
in  the  destruction  of  the  large  larvae  first.  The  instinct  of  follow- 
ing and  capturing  moving  or  wiggling  animals  is  possessed  by  young 
fifih  when  bom,  for  it  has  been  demonstrated  repeatedly  that  young 
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just  bom  are  at  once  attracted  by  the  movements  of  wiggle  tails, 
exactly  as  is  the  adult.  The  ability  of  Gapmhusia  affhvis  to  readily 
detect  moving  objects  in  the  water  constitutes  the  most  important 
faculty  of  sense  possessed  by  this  fish,  as  it  thereby  obtains  most  of 
its  food  and  also  gains  at  least  a  measure  of  protection  from  enemies. 
It  of  course  is  this  sense  of  motion,  together  with  the  ability  of  cap- 
turing moving  animals  in  the  water,  which  makes  Oaaenhugia  a  real 
enemy  of  the  wiggle  tail. 

On  the  other  hand,  it  is  quite  certain  that  the  immature  mosquito, 
particularly  the  larva  of  Anopheles^  is  aware  of  the  dangers  of 
wiggling  in  the  presence  of  fish.  It  has  been  noticed  many  times  that 
mosquito  larvae  remain  very  quiet  when  minnows  are  near  and  when 
a  slight  movement  would  mean  certain  deaths  The  immature  mos- 
quito even  appears  to  have  acquired  a  very  definite  sense  of  the 
proper  time  to  make  a  move.  When  placed  in  open  water,  where 
minnows  are  present,  an  Anopheles  larva  very  rarely  makes  any 
movement  whatever,  but  if  a  hiding  place  from  fish  is  near  it  makes 
a  surprisingly  rapid  dash  for  the  place  of  protection  at  the  critical 
moment  when  no  fish  is  very  near  or  between  it  and  the  object  which 
it  desires  to  reach. 

Gamhueia  afpme  has  a  large  capacity  for  food  consumption,  as  it  is 
not  unusual  for  one  fish  in  the  aquarium  to  eat  over  100  large  mos- 
quito larvBB  in  one  day.  The  number  of  mosquito  larvae  which  one 
fish  may  consume  at  one  time,  of  course,  bears  a  direct  relation  to 
the  size  of  the  fish,  as  well  as  the  size  of  the  larvae.  A  small  minnow 
obviously  is  able  to  consume  fewer  larvae  of  the  same  size  than  a  large 
minnow.  Recently  a  large  female,  59  millimeters  (2^  inches)  long, 
which  had  been  fed  with  wiggle  tails  rather  regularly  from  day  to 
day  for  several  weeks,  took  within  an  hour  225  large  immature  mos- 
quitoes, about  one-third  of  which  were  pupae.  A  large  male,  30 
millimeters  (1^  inches)  long,  held  under  the  same  conditions,  con- 
sumed only  28  larvae  and  pupae,  while  fish  three  months  old  and  18 
millimeters  (|  inch  long)  ate  4  wiggle  tails,  the  pupae  being  too 
large  for  fish  of  this  size  to  swallow.  The  appetite  of  young  fish  just 
bom  is  satisfied  by  one  small  to  medium-sized  wiggle  tail.  Young 
'  Gamhuda  frequently  attack  wiggle  tails  nearly  half  as  long  as  the 
fish  themselves.  Much  difficulty,  of  course,  is  encountered  in  swal- 
lowing a  morsel  of  such  prodigious  size,  a  portion  of  the  larva  fre- 
quently projecting  from  the  fish's  mouth  for  several  minutes  after 
the  swallowing  process  is  begun. 

Much  greed  often  is  displayed  by  Gambusia  in  the  aquarium. 
When  several  mosquito  larvae  are  introduced  at  one  time,  this  minnow 

^HUdebrand.  Samuel  F.,  Public  Health  Rei>ort8,  U.  S.  Public  Health  Service,  vol.  34. 
No.  21,  1919,  p.  1123,  or  Report  U.  S.  Commissioner  of  Fish^eSy  Appendix  IX,  1919, 
p.  12. 
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snaps  up  the  wiggle  tails  faster  than  it  is  able  to  swallow  them  and 
it  is  not  unusual  for  the  larva  previously  caught  to  escape  from  the 
mouth  of  the  fish  as  it  strikes  for  another.  These  feeding  experi- 
ments show  that  Cfambusia^  of  all  sizes  and  ages^  readily  feed  on  mos- 
quito larvae,  and  they  furnish  the  basis  for  an  idea  of  the  enormous  de- 
struction of  immature  mosquitoes  which  GaafnJyusia  may  accomplish. 

FIELD  EXPERIMENTS  AND  OBSERVATIONS. 

Gambtm  affinis  is  by  far  the  most  important  natural  enemy  of  the 
immature  mosquito  known  to  date.  Its  value  as  an  agent  in  the  con- 
trol of  the  mosquito  is  becoming  widely  recognized,  and  it  was  used 
with  success  in  1920  by  sanitary  engineers  and  others  in  at  least  10 
Southern  States.  It  was  shown  in  the  foregoing  pages  of  this  paper 
that  the  natural  habitat  of  Gamhima  corresponds  quite  closely  with 
that  of  the  immature  mosquito  in  the  malarious  sections  of  the 
South.  The  distribution  of  the  fish,  however,  is  limited  to  the 
waters  to  which  it  has  had  access  through  natural  channels  and  to 
the  few  other  waters  to  which  it  has  been  recently  transferred  arti- 
ficially. The  mosquito,  on  the  other  hand,  is  able  to  reach  practically 
all  bodies  of  water,  and  because  of  its  short  life  in  the  aquatic  stages 
it  is  able  to  utilize  for  breeding  purposes  temporary  waters  which  are 
not  suited  to  support  fish  life.  The  value  of  GamhuHa  as  an  eradi- 
cator  of  mosquito  larvae,  therefore,  may  be  ascertained  by  the  inspec- 
tion of  quiet  waters  which  support  top  minnows  and  of  those  in  the 
same  locality  which  do  not  support  top  minnows  for  the  purpose  of 
determining  which  waters  produce  the  largest  number  of  mosquitoes. 
The  value  of  Ga7)vbusia  as  an  agent  for  the  control  of  mosquitoes  may 
also  be  demonstrated  by  stocking  certain  waters  which  are  infested 
with  mosquito  larVae  and  then  results  may  be  awaited  and  observed. 
A  very  convincing  experiment  may  be  m,ade  by  stocking  with 
Gambicsia  one  of  two  similar  bodies  of  water  situated  in  the  same 
locality,  neither  of  which  previously  supported  top  minnows,  both, 
however,  being  infested  with  mosquito  larvse.  The  body  of  water 
which  is  not  stocked  with  fish  will  serve  as  a  "  control,"  which  will 
furnish  a  fair  comparison.  Occasionally  it  is  possible  to  demonstrate 
in  a  very  convincing  way  the  destruction  of  mosquito  larvee  which 
GaTribvsia  affinis  accomplishes  by  connecting  by  means  of  a  ditch 
one  body  of  water  which  is  heavily  infested  with  mosquito  larvae 
with  another  pond  supoprting  top  minnows.  The  above-mentioned 
experiments  have  been  made  within  recent  years  by  various  repre- 
sentatives of  State  Boards  of  Health,  the  United  States  Public 
Health  Service,  the  International  Health  Board,  and  by  the  United 
States  Bureau  of  Fisheries.  The  results  in  all  cases  have  been  almost 
identical,  and  they  leave  absolutely  no  doubt  concerning  the  great 
value  of  Gamhima  aifinis  as  an  agent  for  the  control  of  malaria. 
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The  presence  of  small  mosquito  larvae  in  waters  inhabited  by  top 
minnows  is  not  unusual,  and  their  presence  is  considered  merely  as 
showing  definitely  that  mosquitoes  are  breeding  in  these  waters,  but, 
unless  large  larvse  and  papsB  also  are  present,  no  production  is  taking 
place,  and  mosquito  control  obtains.  It  is  of  record  that  rarely  a 
body  of  water  is  found  which  apparently  is  well  suited  to  support 
Anopheles  larvae  but  which  the  mosquitoes  do  not  appear  to  use  for 
breeding  purposes.®  It,  however,  is  reasonable  to  assume  that  usu- 
ally, at  least,  when  no  wiggle  tails  are  found  in  a  pond  stocked  with 
top  minnows  that  the  fish  are  providing  control,  and  it  has  been 
learned  through  experiments  and  observations  that  when  food  for 
fish  is  scarce  and  good  protection  for  the  immature  mosquito  against 
fish  is  not  available,  then  very  frequently  not  even  small  mosquito 
larvae  are  found  in  the  presence  of  Gcmibuaia. 

The  following  observations,  relative  to  the  efficiency  of  Gambusia 
affmis  as  a  factor  in  mosquito  control  are  a  few  of  the  many  similar 
ones  made  during  the  summer  of  1920:  A  certain  sluggish  ditch  at 
Gulfport,  Miss.,  was  inspected  on  May  19,  1920.  The  lower  part  of 
this  ditch  supported  very  few  top  minnows  and  some  mosquito 
larvae  in  protected  places.  Farther  upstream  the  ditch  divided. 
One  of  the  branches  was  abundantly  supplied  with  GamhvMa^  and 
not  a  single  large  mosquito  larva  was  found.  The  other  branch  .sup- 
ported no  fish  at  all,  and  wiggle  tails  were  present  in  countless  num- 
bers. It  was  found  upon  investigation  that  the  latter  ditch  received 
the  wash  from  certain  streets  surfaced  with  the  waste  "  iron  pyrites  '^ 
from  chemical  works,  which  so  polluted  the  ditch  that  fish  could  not 
live.  It  is  not  reasonable  to  believe  that  the  polluted  ditch  was  more 
attractive  to  mosquitoes  which  came  to  deposit  eggs  than  the  unpol- 
luted one.  The  fish,  therefore,  quite  certainly  provided  mosquito  con- 
trol where  they  were  present  in  sufficient  numbers  and  where  they 
were  not  hindered  by  pollution.  On  May  20  several  disconnected 
pools  and  ditches  were  seen  in  the  northern  section  of  Gulfport, 
Miss.,  which  were  heavy  producers  of  mosquitoes,  but  in  not  a  single 
instance  were  top  minnows  present.  The  ditches  in  the  same  section 
which  supported  top  minnows,  however,  were  under  perfect  control. 
On  May  24  a  shallow  pond  on  Court  House  Eoad,  near  Gulfport, 
Miss.,  which  formerly  had  been  connected  with  a  drainage  ditch,  but 
which  had  become  closed  by  the  top  of  a  fallen  pine  tree,  was  found 
to  be  well  stocked  with  Garrbbusia^  and  no  wiggle  tails  were  present 
therein.  The  ditch  beyond  the  pine  top,  where  no  minnows  were 
present,  was  breeding  Anopheles  prolifically,  the  larvae  being  visible 
in  open  water. 

*  Le  Prince,  Joseph  X.,  and  Orenstein,  A.  J.,  Mosquito  Control  In  Panama,  p.  12.  Put- 
nam, New  York  and  London,  1916. 

Hlldebrand,  Samuel  F.,  Public  Health  Reporta,  U.  S.  Public  Health  Service,  rol.  34« 
No.  21,  1919,  p.  1125,  or  Report  U.  S.  Commissioner  of  Flaheries,  Appendix  IX,  1919. 
p.  13. 


Fig.  3- — Ssction  of  pond.  Gutfport,  Mi».,ihQwlng  vagetablasrowtti  In  w>Mr.  Pond  aupporti 
top  minnows  and  no  moiquilD  production  was  taking  plac*  It  time  ot  Impaction  whan 
pnocogrtpn  WHS  made.  May  21. 


Fig.  4. — Ssction  of  ditcn  in  pine  woods,  s 


Fig.  4. — Ssction 


"■u-s? 


—Pool   isft  In   t 


Ills.  Gb.     Photog 


Fig.  S.— Ssctlon   o(    satvml 
erasi  (H/diochToa   carol 


di  at  Altiens.  Tax.,  which  was 
iBlarla  that  may  t>«  gainad  by  tt 
.graphad  Junof. 


Fit.  13. — Ditch.  Gullport,  Mlas,,  ovargrown  with  gnu,    Gambusia  afflnia  al 
jraphed.  May  21. 


Pnutograpded  Oclofter  22. 


QAMBUSIA  AFFIKIS — FIELD  EXPERIMENTS  AND  OBSERVATIONS.      17 

It  was  found  on  May  28,  on  the  United  States  Public  Health  Serv- 
ice grounds  at  Houston,  Tex.,  that  top  minnows  were  scarce  in  ditches 
on  one  side  of  a  certain  road,  but  plentiful  on  the  opposite  side.  The 
ditches  which  supported  few  minnows  bred  some  mosquitoes  in  pro- 
tected places;  the  isolated  pools  which  were  without  fish  were  heavy 
producers,  but  the  ditches  well  supplied  with  Gcumhusia  were  free  of 
mosquito  larvae.  It  is  of  interest  to  note  that  some  oil  had  been  used 
in  the  ditches  nearest  the  hospital,  and  they  supported  few  top  min- 
nows. No  oil  had  been  applied  where  the  minnows  were  abundant, 
which  indicates  that  even  though  top  minnows  are  not  killed  by  a 
film  of  oil,  as  used  for  mosquito  control  work,  it  nevertheless  has  the 
tendency  to  drive  the  minnows  away.  The  oil  undoubtedly  is  dis- 
agreeable to  the  fish  and  it  destroys  at  least  some  of  their  food.  It, 
therefore,  does  not  seem  practicable  to  use  oil  and  fish  in  the  same 
waters.  It  seems  more  advisable,  when  complete  mosquito  control 
does  not  prevail  in  the  presence  of  minnows,  to  supply  more  fish  or 
to  remove  vegetation  and  floatage,  or  both,  rather  than  to  resort  to 
the  application  of  oil  as  an  auxiliary  measure. 

Two  small,  deep,  completely  isolated  ponds  at  Athens,  Tex.,  nearly 
identical  in  size,  depth,  and  general  appearance  and  situated  side  by 
side,  were  inspected  on  June  1.  One  of  the  ponds  had  been  stocked 
artificially  a  short  time  previously  with  Gambtma.  No  mosquito 
larvae  were  found  in  this  pond,  but  they  were  quite  common  in  the 
other  one.  Amusement  was  obtained  by  dipping  mosquito  larvae  from 
the  latter  and  placing  them  among  the  minnows  in  the  former  in 
order  to  notice  the  quick  destruction  which  the  larvae  met  in  the 
presence  of  Gamhusia,  A  certain  creek  discharging  into  a  large  saw- 
mill pond  at  South  Groveton,  Tex.,  was  very  low,  leaving  only  iso- 
lated pools,  at  the  time  of  inspection  on  June  3.  Certain  pools  in  this 
creek  bed  had  been  left,  as  the  water  fell,  without  top  minnows,  and 
these  pools,  although  usually  free  of  vegetation  and  floatage,  were 
supporting  Anopheles  larvae.  The  pools  in  which  Gambuaia  was 
present  were  all  free  of  immature  mosquitoes. 

A  large  series  of  ponds  at  Augusta,  Ga.,  which  was  stocked  with 
Gambusia  during  the  antimalaria  campaign  of  the  extra-cantonment 
zone  of  Camp  Hancock  in  1918  *  were  inspected  from  August  4  to  6. 
It  was  found  that  no  great  amount  of  mosquito  production  occurred 
in  any  of  the  ponds  and  that  most  of  them  were  under  perfect  con- 
trol. A  new  pond  on  Milledgeville  Boad,  constructed  since  1918, 
which  was  not  stocked  with  Gambtuna^  was  a  very  prolific  producer 

*  For  an  acocnmt  of  the  tests  made  ia  tbe  eztra-cantoiimeait  sone  of  Camp  Hancock 
daring  the  snmmer  of  1918,  see  Flshea  In  Relation  to  Mosquito  Control  in  Pondt»  Hilde- 
hrand,  Samuel  F.,  Public  Health  Reports,  vol.  34,  No.  21,  1919,  pp.  1113  to  1128,  or 
Report  U.  S.  CommiBSioner  of  Fisheries,  Appendix  IX,  1919,  15  pp.,  3  figs.,  6  pis. 
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of  Anopheles.  It  was  not  unusual  to  take  from  25  to  100  larvse  in  a 
single  dip.  It  is  very  certain  tliat  this  single  pond  was  producing 
many  more  mosquitoes  than  all  the  other  ponds  in  that  vicinity 
combined. 

The  natural  distribution  of  top  miimows  at  Sarannah,  Ga^  owing 
to  the  low  and  flat  nature  of  the  land,  is  quite  thorough,  practicaUy 
all  ditches  and  swamps  being  stocked.  A  few  ponds  or  swamps,  be- 
cause of  artificial  barriers,  had  not  been  reached  by  fish.  Such  places 
invariably  were  heavy  producers  of  mosquitoes,  while  similar  waters 
near  at  hand,  but  supplied  with  top  minnows,  invariably  were  under 
perfect  control.  When  these  heavy  breeding  areas  were  stocked  with 
miimows  complete  mosquito  control  resulted  in  each  instance  within 
two  weeks. 

Certain  ditches  at  Savannah,  6a.,  became  polluted  by  acid  waste 
from  a  "  guano  factory  "  during  October,  due  to  drainage  operations 
which  caused  the  current  in  the  drain  receiving  the  waste  from  the 
factory  to  become  reversed,  discharging  its  contents  into  unpolluted 
ditches.  A  series  of  ditches  consequently  became  polluted,  causing, 
as  already  stated,  the  death  of  mudfish,  catfish,  eels,  etc.,  and  it  drove 
away  the  top  minnows  from  the  more  strongly  polluted  ones.  Gam- 
bima^  however,  remained  where  the  pollution  was  very  dilute.  Sev- 
eral species  of  mosquitoes,  including  Anopheles  crucians,  as  already 
stated,  were  able  to  witlistand  more  pollution  than  top  minnows,  and 
heavy  mosquito  production  resulted  in  certain  sections  of  the  ditches 
where  the  pollution  was  somewhat  diluted,  yet  too  strong  for  Gam- 
hvsia.  These  ditches  were  under  almost  perfect  control  when  top 
minnows  were  present.  A  rather  definite  line  afterwards  marked  the 
place  where  mosquito  production  ceased,  which  was  coterminal  with 
the  line  beyond  which  top  minnows  were  unable  to  live  because  of  the 
pollution.  It,  again,  does  not  seem  reasonable  that  the  polluted  por- 
tions of  the  ditches  offered  more  favorable  breeding  conditions  for 
the  mosquito  than  the  very  slightly  or  entirely  unpolluted  portions. 
Therefore  it  seems  quite  certain  that  the  top  minnows,  where  they 
.  were  present,  were  the  agents  which  supplied  mosquito  control. 

MOLLIENESIA  LATIPINNA. 

MoUienesia  latipirma  is  a  larger  fish  than  Gambtisia  affinds,  the 
female  frequently  reaching  a  length  of  about  75  millimeters  (3  inches) . 
Its  range  of  distribution  is  very  much  smaller  •than  that  for  Gam^ 
husia  affvms,  being  limited  to  the  low  coastal  plains  from  South 
Carolina  to  northern  Mexico.  It  inhabits  strongly  brackish  and 
fresh  water  swamps  and  sluggish  ditches  and  streams.  MoUienesia 
is  usually  very  abundant  within  its  range,  and  it  frequently  is  found 
in  company  with  Garnbusia  afftms,  from  which  it  is  distinguished  in 
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the  water  with  difficulty  because  its  general  shape,  color,  and  swim- 
ming movements  when  seen  from  above  are  very  similar.  The  adult 
fish  when  removed  from  the  water,  however,  is  readily  distin^ished 
from  <7af»iiMia  apnit  by  the  daric  lines  along  the  rows  of  scales  on  the 


no.  le. — MonieneHa  latipinna  (r^mBle). 

sides,  and  the  dorsal  fin  is  notably  longer,  as  shown  in  the  preceding 
section  of  this  paper,  entitled  "Characterization  of  the  Species" 
(p.  8). 

MoUieneaia  latipinna  appears  to  produce  broods  of  young  with  a 
somewhat  larger  numerical  average  than  Gambusia,  although  to  date 
the  largest  brood  found  is  smaller  than  certain  broods  of  the  latter 
reported  in  the  for^ioing  pages  of  this  paper.    Broods  exceeding  100 
in  number  were  not  unusual  at  Savannah,  Ga.,  during  August  and 
September,  1920.    The  largest  brood  seen,  consisting  of  139  young, 
was  produced  by  a  female  73  millimeters  long  (nearly  3  inches). 
Aquarium  experiments  suggest  that  MoUienesia  latipinna  produces 
broods  of  young  at  greater 
intervals  than  GambvMa, 
but    the    short    time    de- 
voted to  theee  experiments 
was    insufficient    to    pro- 
duce definite  results. 

The  young  of  MoUie- 
nesia  at  birth  are  notably 
larger     than     Gambtuia, 
being  from  11  to  12  milli- 
meters (i  inch)  in  length.    They  grow  rapidly,  as  certain  young 
bom  August  26  had  attained  a  length  of  21  millimeters  on  November 
8.    The  age  and  size  at  which  this  fish  reaches  sexual  maturity  is  not 
known,  but  it  probably  does  not  differ  greatly  from  Gamhusia. 


Pio.  la— JfolHen'-* 
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MoUienesia  latipinna  usually  swims  somewhat  deeper  than  Oam- 
husia^  and  the  adults,  at  least,  are  seen  le&s  frequently  in  very  shal- 
low water.  The  species  is  much  more  timid  and  harder  to  catch  than 
Gamhusia^  and,  unlike  the  latter,  it  is  very  restless  in  the  aquarium, 
and  does  not  become  tame. 

Feeding  tests  in  the  aquarium  and  in  a  fountain  and  the  examina- 
tion of  stomach  contents  show  that  this  fish  is  almost  wholly  her- 
bivorous, algsB  constituting  the  principal  food.  MoUienesia  is  ex- 
tremely abundant  in  the  sewerage  ditches  at  Savannah,  Ga.,  where 
it  feeds  extensively  on  the  organic  matter  delivered  by  the  city  sew- 
ers. MoUienesia  did  not  feed  on  wiggle  tails  in  the  aquarium  when 
green  algse,  too,  was  supplied.  It  failed,  after  several  weeks'  trial,  to 
provide  mosquito  control  in  a  fountain  only  about  12  feet  in  diameter, 
which  was  under  perfect  control  within  two  days  after  MoUienesia 
was  removed  and  Gamhuaia  substituted.  These  experiments  show 
that  MoUienesia  feeds  on  mosquito  larvae  only  when  its  natural  or 
usual  food  (that  is,  plants)  is  not  available.  It  is  therefore  of  very 
little  value  as  an  eradicator  of  mosquito  larvae,  and  may  be  dis- 
regarded in  practical  mosquito  control  work. 

HETERANDRIA  FORMOSA. 

neterandtna  formosa  is  probably  the  smallest  American  verte- 
brate.*® The  largest  female  seen,  which  was  an  exceptionally  large 
fish  of  its  kind,  measured  31  millimeters  (IJ  inches),  in  length,  while 
the  males  rarely  exceed  a  length  of  20  millimeters  (f  inch). 

The  range  of  distribution  of  this  species  is  given  in  current  works 
as  extending  from  North  or  South  Carolina  to  Florida.  The  Florida 
records,  however,  appear  to  be  confined  to  the  Atlantic  drainage. 
The  author  recently  found  this  fish  in  abundance  at  Perry,  Taylor 
County,  Fla.,  about  20  miles  inland  from  the  coast  of  the  Gulf  of 
Mexico,  which  appears  to  be  the  first  time  that  this  species  was  taken 
in  the  Gulf  drainage. 

Heterandria  formosa  has  been  found  only  in  low  coastal  plains,  but 
it  runs  somewhat  farther  inland  than  MoUienesia  latipirma  and 
usually  is  found  in  company  with  Gamhusia  affims.  Its  habitat, 
however,  appears  to  be  rather  definitely  restricted  to  fresh-water 
swamps  and  ditches  supporting  a  considerable  amount  of  vegetation, 
among  which  it  lives,  seeks  its  food,  and  gains  a  measure  of  protec- 
tion from  enemies.  Heterandria  is  easily  overlooked,  even  where  it 
is  abundant,  because  of  its  small  size,  because  it  is  seen  at  the  surface 
less  frequently  than  Gamhusia^  and  because  of  its  habit  of  usually 
remaining  among  vegetation. 

>«Heiiii,  Artbur  W.,  American  Naturalist,  toI.  46,  March,  1912,  p.  161. 
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Heterandria  formosa  is  an  excellent  aquarium  fish.  It  is  even 
more  hardy  than  OamhuaiOy  it  has  beautiful  color  markingiB,  and  it 
becomes  tame  very  quickly.  It  may  be  taught,  in  a  very  short  time, 
that  taps  on  some  portion  of  the  aquarium  indicate  that  food  is  to 
be  provided  at  that  point.  A  large  pipette  was  used  for  introducing 
mosquito  larvee  in  the  aquaria,  and  the  fish  very  quickly  leumed  to 
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respond  to  taps  and  to  take  a  position  at  the  mouth  of  the  pipette 
where  they  eagerly  awaited  the  expulsion  of  larvte.  The  wiggle  tails 
were  instantly  seized  upon  being  liberated  and  the  introduction 
of  other  larvee  was  anxiously  awaited  until  the  fishes'  appetites  be- 
came satisfied. 

This  species  produces  small  broods  of  young,  which  consist  of  from 
two   to  nine   fish,  but  new   broods  appear  at   frequent   intervals. 
Females  confined  in  aquarium  jars  in  the  city  laboratory  at  Savannah, 
Ga.,  on  August  25,  1920,  had  young  at  intervals  varying  from  one  to 
three  weeks,  untU  about  the  middle  of  October,  when  the  spawning 
season  ended.     The  ovary  of  this  fi.sh,  during  the  breeding  season, 
contains  embryos  of  three  or  four  distinct  sizes.    One  lot  of  embryos, 
for  example,  may  consist  of 
folly  developed  fish  which 
are  about  ready  to  begin  an 
existence  sepElrate  from  the 
mother;   another  lot  is  no- 
tably smaller,  and  the  em- 
bryos have   a   considerable 

amount  of  unabsorbed  yolk ;  ^.^  is,-H.(^„,.rt»  fonno.«  <maie). 

the  third  lot  consists  of  small 

embryos  which  are  still  within  the  egg  case ;  and  the  fourth  lot  con- 
sists of  "eyed  "  eggs.  At  least  two  sizes  of  eggs,  in  addition  to  the 
embryos,  are  present  within  the  ovaiy  during  the  breeding  senson. 

The  young  when  bom  are  well  formed  and  active,  but  they  are 
very  much  smaller  than  the  newly  bom  Gcmbusia,  being  only  about 
6  millimeters   (}  inch)   in  length.    Young  born  in  the  aquarium 
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on  September  4  and  fed  rather  regularly  on  a  diet  of  bread  crumbs 
and  mosquito  larvae  had  attained  a  length  of  only  10  millimeters  (| 
inch)  on  November  8,  when  they  were  no  larger  than  Oambutia  at 
birth. 

Heterandria  formosa  appears  to  feed  on  quite  as  many  different 
kinds  of  foods  as  Ocmibusia^  and  it  also  shows  a  distinct  preference 
for  a  live  animal  diet.  It  attacks  ^nd  eats  with  avidity  mosquito 
larvae,  but  even  the  largest  females  have  great  difficulty  in  swallowing 
the  pupsB.  The  newly  born  young,  like  those  of  Gamhvsia^  are  at- 
tracted at  once  by  the  movements  of  mosquito  larvae,  and  they  follow 
and  attack  wiggle  tails  nearly  as  large  as  the  little  iSshes  themselves, 
but,  of  course,  the  young  fish  are  able  to  swallow  only  rather  small 
wrigglers. 

Iletercmdria  appears  to  be  less  cannibalistic  in  its  habits  than 
Gambusia,  Certain  broods  of  young  were  left  in  rather  small 
aquarium  jars  with  the  mothers  for  several  months  and  some  of  the 
young  were  not  destroyed,  while  Gamhuaia  invariably  destroys  all  of 
her  young  under  similar  conditions  within  a  few  days.  The  adult 
Hetermuiia  is  frequently  attracted  by  the  movements  of  the  young, 
and  it  gives  chase,  but  apparently  the  young  fish  is  not  destroyed, 
provided  that  the  mother  distinguishes  between  her  young  and  a 
wiggle  tail  before  the  little  fish  is  actually  seized.  It  certainly  is 
true,  however,  that  many  species  of  fish,  not  naturally  cannabilistic 
or  even  strictly  herbiverous,  will  resort  to  cannibalism  when  other 
foods  are  not  supplied.  MoUienesia  IdHpimtcL,  which  is  normally 
herbiverous  and  which  does  not  destroy  wiggle  tails  if  plant  foods 
are  present,  will  devour  her  own  young  in  the  aquarium  when  her 
appetite  prompts  her  to  resort  to  other  than  her  natural  foods. 
Therefore,  it  is  necessary  to  supply  sufficient  natural  foods  to  satisfy 
the  fish's  appetite,  if  the  aquarium  tests  are  to  be  indicative  of  the 
fish's  natural  tendencies  relative  to  cannibalism. 

Experiments  and  observations  relative  to  the  value  of  Eetercundria 
fonnoaa  as  an  eradicator  of  mosquito  larvae  have  not  e2d;ended  over  a 
sufficient  length  of  time  nor  over  a  wide  enough  range  of  conditions 
to  furnish  definite  information  showing  its  relative  value  as  an  agent 
for  the  control  of  malaria.  The  experiments  and  observations  which 
have  been  made,  however,  indicate  that  it  is  of  real  value  under  at 
least  the  limited  range  of  conditions  under  which  the  tests  were 
made.  Two  somewhat  similar,  shallow  ponds,  about  30  by  20  feet 
each,  largely  overgrown  with  vegetation  and  both  heavy  producers 
of  mosquitoes,  were  stocked  with  this  fish  during  the  latter  part  of 
the  summer  of  1920.  Perfect  mosquito  control  resulted  in  each 
instance  within  about  two  weeks,  and  this  control  was  maintained 
until  the  ponds  went  dry  in  October.  Neither  of  these  ponds  pre- 
sented especially  difficult  situations,  as  the  vegetation  consisted  prin- 
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cipally  of  semiaquatic  plants,  which  did  not  provide  good  protec- 
tion for  mosquito  larvsB  against  fish.  The  low  and  flat  nature  of 
the  land  in  the  vicinity  of  Savannah,  Ga.,  where  these  experi- 
ments were  made,  ha^  resulted  in  a  very  general  distribution  of  top 
minnows,  leaving  no  permanent  waters  and  only  comparatively  few 
temporary  ones  without  fish.  This  situation  precluded  the  oppor- 
tunity of  making  tests  under  a  wider  range  of  conditions.  Field 
observations  in  general  yielded  nothing  very  definite,  because  wher- 
ever Eeterandfia  naturally  occurred  Gamhusia  also  was  present,  and 
it  was  not  possible  to  determine  the  respective  parts  provided  by  the 
two  species  in  the  very  excellent  control  which  generally  obtained. 
However,  it  is  absolutely  true  that  not  one  place  was  seen,  and  many 
difficult  conditions  from  the  standpoint  of  mosquito  control  with 
fish  were  inspected  both  at  Perry,  Fla.,  and  Savannah,  Ga.,  where 
almost  perfect  mosquito  control  did  not  prevail  in  the  presence 
of  both  species.  The  small  size  of  Seteratidna  formota,  making  it 
possible  for  this  fish  to  reach  places  inaccessible  to  larger  minnows. 


together  with  its  habit  of  living  among  vegetation,  suggest  that  it 
may  constitute  a  very  important  enemy  of  the  wiggle  tail,  which 
seeks  refuge  among  plants.  The  inspections  and  the  experiments, 
while  not  very  definite  or  extensive,  as  already  shown,  nevertheless 
indicate  that  Hetercundria  is  a  very  serious  enemy  of  the  immature 
mosquito  and  that  this  fish  is  well  worth  serious  consideration  as  an 
agent  for  the  control  of  malaria. 

FUNDULUS  NOTTII. 

Fumduhu  nottii  is  known  from  sluggish  streams  and  swamps  from 
North  Carolina,  South  Carolina,  Georgia,  Florida,  and  Alabama. 
It  has  not  been  seen  by  the  writer  in  the  low  coastal  plains,  but  it 
occurs  somewhat  farther  inland.  This  fish  is  not  as  abundant  within 
its  range  as  the  viviparous  species  discussed  in  this  paper,  and  it  is 
rather  particular  in  its  choice  of  locality.  It  appears  to  prefer  ponds 
and  swamps  which  support  much  vegetation,  and  it  is  not  present 
in  all  waters  accessible  through  natural  channels  in  the  regions  where 
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it  occurs.    It  is  a  very  timid  species,  difficult  to  catch,  and  does  not 
live  well  in  confinement. 

Nothing  definite  is  known  concerning  the  spawning  habits  of  this 
species,  but,  since  it  lives  among  vegetation,  it  is  supposed  that  the 
eggs  are  deposited  in  the  vegetation  or  possibly  attached  to  it.  No 
practical  tests  relative  to  the  value  of  this  species  as  an  eradicator 
of  mosquito  larvBB  have  been  made.  The  supposition  that  it  is  of 
value  as  an  agent  for  the  control  of  malaria  is  based  upon  its  habit 
of  swimming  at  the  surface  and  living  largely  among  vegetation 
and  upon  certain  rather  unsatisfactory  field  observations. 

FUNDULUS  NOTATUS. 

Fwndvhia  notatua  is  much  more  widely  distributed  than  Fundulua 
nottii,  for  it  ranges  from  Michigan  to  Alabama  and  westward  to 
Texas.  Its  habits  in  the  South  appear  to  be  identical  with  F.  nottii 
and  our  knowledge  of  its  value  as  an  eradicator  of  mosquito  lar^-s 
is  equally  a»  limited.    It  was  found  to  be  rather  common  in  a  certain 
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large  pond  at  Jacksonville,  Tex.,  where  no  other  top  minnows  were 
present.  The  sanitary  engineer  in  charge  of  antimalaria  measures  at 
this  place  reported  that  during  the  early  part  of  the  season  of  1920 
fairly  good  mosquito  control  prevailed  in  this  pond,  but  during 
June  mosquito  larvie  appeared  in  such  large  numbers  that  it  was 
thought  necessary  to  introduce  Crombusia. 

It  is  extremely  doubtful  whether  it  will  be  practicable  to  use 
these  egg-laying  species,  except  in  a  very  limited  way,  for  the  con- 
trol of  malaria,  as  they  nowhere  have  been  found  in  sufficient  abuod- 
ance  to  justify  the  expectation  of  complete  mosquito  control,  and  it 
will  probably  prove  difficult  to  propagate  them  in  large  numbers. 

PROPAGATION  OF  MINNOWS. 

It  has  been  found  advantagous  in  many  localities,  where  anti- 
malaria  work  was  being  carried  on  in  the  South  in  1920  to  designate 
particular  bodies  of  water  in  which  special  effort  was  made  to  propa- 
gate minnows.    Such  ponds  or  "hatcheries"  usually  furnished  a 
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convenient  supply  of  minnows  for  transplantation  from  time  to  time 
into  waters  where  additional  fish  were  required*  The  hatcheries 
also  afforded  means  of  meeting  requests  for  minnows  received  from 
individuals  who  wished  to  control  mosquito  breeding  in  waters  on 
their  respective  premises. 

The  requirements  for  successful  propagation  of  the  egg-laying 
species  Ftmduhis  nottu  and  F.  notatua  are  not  known,  but  they  un- 
doubtedly need  special  conditions  of  environment  for  depositing 
and  hatching  the  eggs.  Propagating  the  viviparous  species  is  very 
much  simpler,  as  no  special  conditions  for  spawning  are  necessary, 
the  young  being  born  as  the  fish  moves  about  in  the  water.  Only 
two  conditions  appear  to  be  essential  in  a  body  of  water  for  the 
successful  propagation  of  Gambusia  afflnis,  viz,  an  abundant  food 
supply,  and  protection  from  enemies.  The  most  important  enemies 
of  the  top  minnows  are  the  larger  species  of  predacious  fishes.  The 
water  snakes  and  birds,  too,  are  enemies,  and  not  infrequently  bait 
collectors  prove  to  be  the  worst  offenders  of  all.  Therefore,  it  is 
important  to  choose  a  body  of  water  where  the  enemies  are  not 
present  or  where  they  can  be  controlled.  Bodies  of  water  with  a 
considerable  amount  of  plant  growth  usually  supply  abundant  food 
for  Gambuaiaj  and  they  have  been  very  successfully  used  as  "  hatch- 
eries." Ponds  in  pastures  visited  by  live  stock  have  been  used  with 
especially  good  success,  and  water  deposits  in  open  fields  and  pas- 
tures generally  have  given  better  results  than  waters  in  wooded 
areas. 

Health  officers  in  a  few  instances  have  thought  it  advisable  to  ad- 
vertise the  "  hatcheries  "  in  their  territories  for  the  purpose  of  stimu- 
lating an  interest  in  antimalaria  work  which  would  reach  beyond 
the  particular  area  used  for  demonstration  purposes.  In  one  in- 
stance a  signboard  reading  as  follows  was  erected :  "  County  min- 
now hatchery  for  malaria  control.  Minnows  eat  mosquito  larvae  and 
prevent  malaria  fever.  Help  us  stock  all  ponds  and  streams  with 
top-feeding  minnows.  Consult  county  health  officer."  ^^  Such  signs 
undoubtedly  serve  a  useful  purpose  in  educating  the  public  in  the 
use  of  this  comparatively  inexpensive  antimalaria  measure  which  is 
available  throughout  the  malarious  sections  of  the  South. 

PLANTS  AND  FLOATAGE  IN  RELATION  TO  MOSQUITO  CONTROL 

BY  THE  USE  OF  FISH. 

Large  mosquito  larv89  and  pupsB  frequently  are  found  in  waters 
where  top  minnows  are  plentiful,  but  only  among  plants  or  floatage 
of  such  a  character  as  to  provide  refuge  for  the  immature  mosquito 
against  fish.     Anopheles  larvae  particularly  have  highly  developed 

x^Thls  sign  was  erected  at  a  pond  on  the  Tallahawee  Road  at  ThomasyiUe^  Ga. 
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the  habit  of  hovering  over  slightly  submerged  objects.  A  mere  film 
of  water  over  a  leaf  or  over  a  floating  piece  of  wood  is  sufficient  for 
the  welfare  of  a  mosquito  larva,  while  it  usually  is  impossible  for 
a  minnow  to  reach  an  immature  mosquito  in  such  a  position.  Mos- 
quito larvflB  and  pup»,  however,  have  never  been  found  by  the  writer 
to  be  very  abundant  even  where  excellent  protection  from  fish  was 
at  hand,  if  Gamburia  was  really  plentiful.  It  has  not  been  deter- 
mined how  many  of  the  large  larvee  and  pup»  found  under  the  condi- 
tions just  described  actually  escape  the  fish  permanently  and  attain 
the  adult  stage.  It  was  shown  through  feeding  experiments,  al- 
ready described,  that  the  movements  of  large  prey  are  more  quickly 
noticed  by  the  minnows  than  that  of  small  prey,  and  that  in  the 
aquarium  large  larvae  and  pupse  invariably  are  destroyed  before  the 
small  larvsB  are  noticed.  The  security  of  the  immature  mosquito  in 
the  presence  of  top  minnows  therefore  depends  upon,  how  quietly 
ahd  closely  it  adheres  to  places  of  protection. 

Certain  ponds  at  Augusta,  Ga*,  previously  mentioned,  furnish  a 
good  illustration  of  the  difference  in  mosquito  production  which  may 
be  expected  when  top  minnows  are  plentiful  and  when  they  are 
absent.  A  pond  on  the  Milledgeville  Boad,  largely  overgrown  with 
aquatic  grass,  and  not  stocked  with  top  minnows,  was  breeding  Ano- 
pheles so  profusely  that  frequently  from  25  to  100  larvse  could  be 
taken  in  a  single  dip  with  an  ordinary  water  dipper.  The  larvae  in 
this  pond  were  not  confined  to  the  densest  vegetation  alone,  but  they 
could  be  seen  and  collected  from  the  open  water.  Numerous  other 
ponds  in  the  same  vicinity,  which  were  more  densely  overgrown  with 
aquatic  grass,  but  which  were  stocked  with  Gamhusia  cefftruB^  yielded, 
at  most,  one  immature  mosquito  to  a  dip,  when  the  dippings  were 
made  in  the  densest  growth  of  grass  and  no  larvae  were  present  in 
open  water.  The  illustrations  just  cited  probably  are  typical  and  it 
shows  the  results  which  may  be  expected,  even  under  adverse  condi- 
tions, from  the  use  of  top  minnows  for  mosquito  control. 

Plants  with  slightly  submerged  leaves,  or  slightly  submerged  float- 
age, which  have  enough  water  over  them  to  support  a  wiggle  tail,  a 
mere  film  being  sufficient,  but  not  enough  to  permit  a  minnow  to  swim 
above  them,  are  the  chief  protectors  of  immature  mosquitoes  against 
fish.  The  small  aquatic  grasses,  particularly  Hydrochloa  caroli- 
nensis^  are  a  source  of  considerable  difficulty  in  securing  complete 
mosquito  control  with  fish."  Also  the  green  scums,  or  algaB,  when 
they  form  dense  floating  pads,  very  frequently  furnish  excellent 
refuge  for  the  immature  mosquito.    Many  other  plante,  some  of  them 

la  Carter,  I^ePrince,  and  Grlffltha,  Public  Health  Bulletin,  U.  S.  Public  Health  Serrloe, 
No.  79,  1016,  pp.  28  and  20. 

Hildebrand,  Samuel  F.,  Public  Health  Reports,  I).  S.  Public  Health  Service,  vol.  84, 
No.  21,  1910,  p.  1121,  or  Report  U.  S.  Commissioner  of  Fisheries,  Appendix  IX,  lOlO, 
p.  10. 
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strictly  aquatic,  others  of  the  shore  variety,  often  cause  imperfect 
control  when  they  are  partly  or  slightly  submerged.  Plants  which 
normally  are  wholly  submerged,  such  as  GJiara^  Naias^  certain  species 
of  Myriophyllum^  and  others,  oftentimes  reach  the  surface  during 
seasons  of  drought  and  they  then  form  hiding  places  for  the  imma- 
ture mosquito  against  fish.  Water  lilies  cause  imperfect  control  when 
the  broad  leaves  become  partly  submerged  or  when  they  at  times  hold 
water  in  the  center,  while  the  margin  remains  above  the  surface  of 
the  surrounding  water.  Marginal  vegetation  is  of  importance  in 
relation  to  mosquito  control  only  when  having  partly  or  slightly  sub- 
merged leaves.  Many  of  these  plants  interfere  with  mosquito  control 
only  after  freshets,  when  the  level  of  the  adjacent  water  is  raised, 
submerging  them  partly,  and  again  when  they  mature  and  the  seeds 
or  the  plants  themselves  fall  into  the  water. 

Certain  plants,  such  as  the  floating  primrose  willows  and  the  tall 
wire  grasses,  frequently  develop  a  mass  of  roots  near  the  surface  of 
the  water  which  fish  can  not  penetrate,  and  therefore  provide  a 
limited  degree  of  protection  for  the  immature  mosquito.  It  has  also 
been  reported^^  that  sunken  leaves  of  trees,  covering  the  sloping 
shores  of  a  body  of  water,  may  gradually  appear  above  the  surface 
of  the  water  as  a  lower  water  level  ensues  upon  decreased  rainfall  and 
that  they  then  cause  serious  trouble  in  maintaining  mosquito  control 
by  the  use  of  top  minnows. 

The  tall  plants  with  straight  stalks  and  few  leaves  at  or  near  the 
surface  of  the  water,  such  as  the  rushes,  cat-tails,  etc.,  provide  little 
or  no  protection  for  mosquito  larvsB.  Some  of  the  smaller  plants,  as, 
for  example,  the  duck  weeds  and  certain  water  ferns,  are  not  known 
to  hinder  mosquito  control;  they  do  not  have  dense  root  systems; 
their  leaves  float  wholly  upon  the  surface  of  the  water;  and  therefore 
they  furnish  no  refuge  from  fish  for  the  immature  mosquito.  Ob- 
servations indicate  that  these  plants,  when  covering  practically  the 
entire  surface  of  a  body  of  water,  may  even  prevent  mosquito  breed- 
ing. It  is  probable  that  the  adult  mosquito  does  not  lay  eggs  among 
these  plants,  as  frequently  but  little  open  water  is  present,  and  there 
is  also  a  possibility  that  the  eggs  would  be  drowned  by  the  more  or 
less  constant  shifting  of  the  weed  masses  as  driven  by  winds  or  cur- 
rents. The  smartweeds,  too,  where  they  form  a  dense  growth,  appear 
to  prevent  mosquito  production  and  it  is  probable  that  these  weeds, 
because  of  their  acrid  nature,  are  offensive  to  the  mosquito. 

Since  there  are  many  conditions  under  which  plants  furnish  pro- 
tection for  immature  mosquitoes  against  fish,  it  is  very  essential  in 
the  conduct  of  antimalaria  campaigns  to  make  frequent  and  careful 

uThlii  report,  was  made  by  Associate  Sanitary  Engineer  A.  W.  Fuchs  of  tlie  U.  S. 
Public  Health  Senrloe^ 
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inspections  of  all  waters.  If  it  is  found  that  certain  plants  are  pre- 
venting complete  mosquito  control,  then  it  is  time  to  aid  the  minnows. 
The  indiscriminate  cutting  and  clearing  of  vegetation  from  water 
deposits  is  certainly  not  an  economical  practice,  as  such  work  is  fre- 
quently unnecessary.  The  biological  condition  existing  in  each  body 
of  water  must  determine  whether  or  not  top  minnows  will  require 
assistance  from  man  to  secure  control  of  mosquito  production.  The 
kinds  and  the  density  of  vegetation  growing  in  each  water  deposit, 
the  abundance  of  top  minnows,  and  the  amount  of  food  available  for 
the  fish  must  be  carefully  considered. 

A  certain  small  pond  at  Augusta,  Gu.,  stocked  with  GaimhvMa 
affinis  in  extreme  abundance,  was  inspected  in  August,  1920.  The 
water  along  shore  supported  innumerable  small  organisms,  just 
visible  with  the  unaided  eye,  which  undoubtedly  form  a  very  im- 
portant part  of  the  food  of  minnows,  at  least  of  the  young  fish. 
Large  Anopheles  larvse  were  not  uncommon  in  the  aquatic  grass 
which  grew  in  the  shallower  parts  of  the  water.  Another  pond  only 
a  few  hundred  yards  away,  supporting  a  denser  growth  of  grass 
and  possibly  fewer  miunows,  but  lacking  the  small  organisms  in  cor- 
responding abundance,  was  under  almost  complete  control.  A  little 
later  during  August,  1920,  certain  ponds  at  Thomasville,  Gra.,  and 
Perry,  Fhi.,  were  inspected  and  the  conditions  with  respect  to  dense 
growths  of  aquatic  grass  were  found  to  be  very  severe,  yet  in  each 
instance  perfect  mosquito  control  appeared  to  obtain.  Later,  almost 
perfect  mosquito  control  was  found  in  sluggish  ditches  at  Savannah, 
Ga.,  under  conditions  equally  as  difficult.^*  Top  minnows  in  each 
instance  were  very  abundant  and  food  for  the  fish  appeared  to  be 
scarce. 

These  observations  show  that  minnows  can  and  do  sometimes  fur- 
nish complete  mosquito  control  under  conditions  which,  superficially 
at  least,  are  more  adverse  than  others  where  such  control  does  not 
obtain,  and  they  led  to  the  belief  that  if  top  minnows  are  abundant 
enough  to  create  a  real  dearth  of  food,  causing  them  to  maintain  a 
vigilant  search  for  prey,  mosquito  control  will  then  result  even  where 
extremely  adverse  conditions  with  respect  to  plant  growths  and  float- 
age prevail. 

An  experiment  was  made  at  Savannah,  Ga.,  during  October,  1920, 
which  gave  at  least  limited  proof  of  the  supposition  just  stated.  An 
isolated  ditch,  about  75  yards  long  and  3  to  4  yards  wide,  with 
growths  of  the  aquatic  grass  {HydrocTdoa  carollruensis)  ^  creeping 
primrose  willow  (JvssicBa  diifusa)^  pickerel  weed  {Pondederia  cor- 
data),  the  broad  leafed  arrowhead  {Sagittaria  latifolia)j  and  a  Cott- 
le QambuHia  afflnia  alone  of  the  top  minnows  was  present  at  Auffusta  and  ThomasrUle, 
Ga.,  but  at  Perry,  Fla.,  and  Savannah,  Ga.,  Ucterandria  formoaa  and  MolUetkeHa  lati- 
pinna  were  also  present. 
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siderable  amount  of  fQamentous  alga,  was  found  to  support  compara- 
tively few  top  minnows  and  quite  a  few  mosquito  larvae.  On  October 
19  and  20,  approximately  7,000  top  minnows,  consisting  of  Gambusia 
and  Hetemadria  and  a  few  Mollienesia^  were  introduced  from  an- 
other source.  On  October  30  every  part  of  the  ditch  was  thoroughly 
searched  and  only  a  single  large  mosquito  larva  was  found.  Mosquito 
breeding  had  not  ceased  in  the  meantime,  as  certain  polluted  ditches 
near  at  hand,  supporting  no  fish,  continued  to  produce  mosquitoes 
prolifically.  It  is  evident,  therefore,  that  the  almost  complete  con- 
trol which  resulted  within  10  days  after  introducing  the  additional 
minnows  was  brought  about  by  the  fish. 

Conditions  undoubtedly  prevail  under  which  it  would  be  difficult 
to  materially  increase  the  number  of  top  minnows  already  present. 
If  the  minnows  have  been  established  in  a  body  of  water  for  a  long 
time,  they  probably  have  reached  the  limit  of  reproduction  which  is 
permitted  by  the  existing  biological  conditions.  Yet  it  is  sometimes 
feasible  for  the  purpose  of  mosquito  control  to  disturb  such  condi- 
tions and  thereby  secure  an  increase  of  minnows.  The  enemies  of 
the  minnows,  for  example,  may  be  removed  from  a  body  of  water, 
places  of  refuge  may  be  constructed  for  the  minnows,  or  food  may  be 
added  to  ponds  used  for  propagating  them. 

Frequently  perfect  mosquito  control  prevails  in  the  shallower 
parts  of  ponds  even  though  much  vegetation  is  present,  while  the 
control  is  much  less  efficient  along  the  shore  edges  of  the  deeper  parts 
supporting  less  vegetation.  Top  minnows  show  a  natural  preference 
for  shallow  water,  which  may  have  been  acquired  because  of  the  dis- 
aster wrought  by  the  larger  fish  when  the  minnows  enter  deep  water. 
The  result  is  that  the  minnows  are  more  abundant  in  the  shallower 
sections  of  a  body  of  water  than  they  are  in  the  deeper  ones,  and 
consequently  better  mosquito  control  prevails  in  the  shallower  parts 
than  in  the  deeper  ones,  if  the  latter  are  suited  to  mosquito  pro- 
duction. 

MALARIA  CONTROL  WITH  GAMBUSIA  AFFINIS  AS  THE  SOLE 

AGENT. 

An  experiment  which  was  calculated  to  show  the  measure  of  mos- 
quito control  that  may  be  attained  by  the  use  of  top  minnows,  as- 
sisted by  the  clearing  of  vegetation  where  necessary,  was  conducted 
at  Athens,  Tex.,  during  the  season  of  1920.  The  area  used  for  the 
experiment  was  comparatively  free  of  temporary  water  deposits  and 
seepage,  the  potential  mosquito-breeding  places  consisting  mainly  of 
19  artificial  ponds.  Gambusia.  afftnis  was  abundant  in  a  few  ponds  in 
the  locality  which  were  accessible  to  it  through  natural  channels. 
The  supply  of  minnows  for  stocking  the  other  ponds  was  obtained 
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from  these  sources  and  from  a  sluggish  stream  a  short  distance  from 
the  city. 

The  following  statements  are  quoted  from  a  report  by  the  sanitary 
engineer  who  had  charge  of  the  work : 

*****  A  total  of  14,720  Oambusia  were  placed  in  the  19  ponds  mentioned. 
Their  multiplication  was  rapid,  and  few  Anophelea  were  found  breeding  up  to 
the  month  of  June,  when  heavy  vegetable  growth  was  completely  removed. 
Four  of  these  ponds  were  entirely  free  from  this  growth,  due  to  their  peculiar 
white  clay  banks.  Dry  weather,  which  followed,  served  to  reduce  the  volume  of 
water  in  the  ponds,  and  the  edges  were  entirely  free  from  vegetation.  Anopheles 
breeding  was  under  control.  Inquiry  and  observation  proved  that  the  mosquito 
nuisance  had  been  greatly  reduced, 

**  The  effect  of  this  work  is  best  demonstrated  by  the  following  extract  taken 
from  a  written  statement  made  by  Dr.  J.  K.  Webster,  city  health  officer,  on 
September  1,  1920: 

"*It  is  my  observation  that  although  there  is  more  malaria  in  Athens  ttdn 
season  than  in  previous  years,  there  has  been  but  very  little  in  the  area  of 
mosquito-control  work.  In  fact,  In  my  own  practice  I  have  had  no  call  to  a 
case  of  malaria  within  the  area  of  the  work  done.* "  " 

FISH  CONTROL  COMPARED  WITH  OTHER  METHODS  OF  CONTROL. 

Top  minnows  are  of  great  value  in  controlling  mosquito  produc- 
tion in  all  permanent  standing  bodies  of  water,  if  in  fact  they  are 
not  the  only  agent  known  to  date  which  successfully  controls  mos- 
quito breeding  in  ponds  and  lakes.  It  has  been  demonstrated  that 
top  minnows  are  also  very  useful  in  sluggish  ditches  and  streams, 
for  at  Savannah,  Ga.,  all  the  ditches  of  the  abandoned  rice  fields 
which  supported  top  minnows,  even  though  in  many  instances  quite 
extensively  overgrown  with  vegetation,  were  under  almost  perfect 
control  during  the  latter  part  of  the  mosquito-breeding  season  of 
1920,  when  the  writer  made  inspections  at  frequent  intervals.  Identi- 
cal results  were  observed  under  similar  conditions  earlier  in  the 
season  of  1920  at  Gulf  port  and  Biloxi,  Miss.;  Wilmington,  N.  C. ; 
and  many  other  places.  Minnows  also  are  used  in  borrow  pits, 
pools,  potholes,  cisterns,  and  shallow  wells.  Frequently  it  is  feasible 
to  use  fish  more  economically  than  oil  in  temporary  pools  and 
ditches,  depending  upon  how  near  at  hand  a  supply  of  minnows  is 
available  and  upon  the  length  of  time  such  temporary  waters  will 
remain.  Probably  it  is  seldom  practicable  to  use  fisli  when  the 
waters  dry  up  in  less  than  a  month,  yet  occasionally  stocking  a  pool 
with  fish  is  less  expensive  than  one  application  of  oil.  Under  such 
conditions  it  is  an  advantage  to  stock  with  fish  pools  remaining 
even  a  shorter  period  than  one  month.  The  situation  with  respect 
to  the  available  supply  of  minnows  and  the  cost  of  applying  oil 
must  determine  in  each  instance  which  method  is  the  more  practi- 

"  These  remarks  are  from  a  paper  read  by  Mr.  George  Parker,  sanitary  engineer  wtth 
the  International  Health  Board,  before  the  conference  of  sanitary  engineers  held  at 
Louisville,  Ky,,  on  Nov.  16  and  17,  1920. 


FISH  CONTBOL  GOMPABED  WITH  OTHEB  METHODS.  31 

cable.  It  ifi  sometimes  an  advantage  to  dig  a  pit  in  the  deepest 
part  of  a  temporary  pool  or  swamp  which  may  hold  enough  water 
to  carry  at  least  some  of  the  minnows  through  a  period  of  drought. 

Top  minnows  may  be  used  ujader  at  least  the  following  conditions 
where  oil  can  not  be  used  to  advantage:  (a)  In  ponds  and  lakes 
where  a  continuous  film  of  oil  cannot  be  maintained  because  of  wind 
action,  (b)  in  waters  used  for  drinking  purposes,  whether  for  man 
or  beast,  where  oil  is  objectionable,  and  {e)  in  places  where  certain 
types  of  vegetation  which  break  the  oil  film  are  present,  but  which 
very  frequently  do  not  hinder  mosquito  control  by  fish.  As  already 
shown,  conditions  produced  by  plant  growths  exist  under  which 
absolute  control  with  fish  may  fail,  but  under  such  conditions  prac- 
tically the  8ame\  process  of  cutting  and  removing  vegetation  is 
necessary  to  secure  control  either  with  oil  or  with  fish.  Fish  control, 
being  of  a  much  more  enduring  character  than  oiling,  is  therefore, 
preferable.  It  is  well  known  that  in  order  to  secure  mosquito  con- 
trol oil  must  be  applied  throughout  the  summer  at  intervals  of  from 
7  to  10  days  and  during  rainy  weather  oftener.  The  writer  has  not 
seen  a  permanent  body  of  water  where  if  the  fish  Were  once  established 
they  did  not  remain,  unless  killed  or  driven  away  by  pollution. 
The  many  ponds  at  Augusta,  Ga.,  which  either  were  already  stocked 
naturally  or  which  were  stocked  artificially  in  1918,  were  nearly 
all  under  perfect  control  in  August,  1920,  the  fish  in  many  ponds 
having  multiplied  greatly,  while  in  others  the  biological  limit  of 
production  had  probably  been  reached  in  1918. 

The  relative  cost  of  mosquito  control  with  fish  as  compared  with 
control  by  the  use  of  oil  for  a  single  season  has  not  been  well 
established,  as  no  data  based  on  somewhat  similar  situations  have 
been  collected.  However,  it  is  evident  that  if  top  minnows  are 
available  in  a  given  locality  (and  they  are  abundant  ahnost  every- 
where in  the  malarious  sections  of  the  South),  the  cost  of  fish  con- 
trol consists  merely  in  distributing  the  fish,  and  in  some  instances 
the  fish  must  be  assisted  by  removing  vegetation  and  floatage  which 
furnish  protection  for  the  immature  mosquito  against  fish.  When 
oil  is  used,  the  cost  of  the  product  at  present  prices  is  a  large  item 
and  the  cost  of  distributing  and  spraying  the  oil  at  frequent  inter- 
vals undoubtedly  is  greater  than  stocking  with  fish  the  waters  within 
the  same  area,  under  the  average  conditions  obtaining  in  the 
malarious  sections  of  the  South.  The  removal  of  vegetation  and 
floatage  is  sometimes  necessary  whether  oil  or  fish  are  used,  and 
the  cost  of  that  work  does  not  need  consideration  here,  as  it  probably 
would  not  materially  alter  the  final  comparative  cost  of  the  two 
methods  of  control.  It,  therefore,  is  quite  evident  that  as  far  as 
fish  can  be  used,  certainly  the  cost  of  the  oil  is  saved  by  employing 
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fish,  with  the  further  advantage   that   mosquito   control  thereby 

obtained  is  usually  not  limited  to  the  first  season  but  may  continue 

indefinitely. 
Of  course  conditions  exist  where  oil  can  be  used  to  advantage  and 

where  fish  are  worthless.  Fish  can  not  be  employed  where  a  mere 
film  of  seepage  exists  or  in  hoof  prints,  and  it  frequently  is  not  ad- 
vantageous to  use  fish  in  very  temporary  pools,  ditches,  and  swamps. 
Top  minnows  often  do  not  work  well  in  swiftly  flowing  creeks  which, 
however,  have  quiet  coves  and  pools.  It  seems  advisable,  therefore, 
because  of  the  small  cost  and  the  more  permanent  results,  to  use  fish 
under  all  conditions  under  which  they  will  provide  mosquito  control 
and  to  apply  the  oil  treatment  only  when  fish  can  not  be  successfully 
used.  / 

Drainage  undoubtedly  deserves  first  place  among  the  measures 
of  mosquito  control  because  of  its  permanent  character,  but  it  is  a 
recognized  fact  that  all  water  deposits  can  not  be  eliminated.  Tlie 
cost  of  drainage  is  usually  high  and  therefore  in  many  localities 
prohibitive.  It  is  not  always  possible  to  replace  control  by  drain- 
age  with  control  by  fish,  as  when  the  breeding  areas  consist  of  waters 
which  will  not  support  fish,  but  it  is  quite  feasible  to  employ  fish  in 
all  permanent  standing  waters  which  are  not  polluted  or  overpopu- 
lated  with  large  predaceous  fishes.  Fish  control  is  especially  recom- 
mended for  rural  sections  and  for  other  localities  when  funds  for  the 
more  expensive  measures  are  not  available.  Certainly  a  great  reduc- 
tion in  malaria  can  be  obtained  by  the  judicious  distribution  and 
protection  of  top  minnows. 

CONCLUSIONS. 

1.  Gamhusia  afjinis  is  by  far  the  most  important  natural  enemy 
of  the  mosquito  known  to  date.  Throughout  the  malarious  sections 
of  the  South  it  is  abundant  in  nearly  all  permanent  standing  bodies 
of  water  and  sluggish  streams  accessible  to  it.  The  use  of  Gamhusia 
affinis  in  several  southern  States  during  antimalaria  campaigns  in 
1920  resulted  in  a  reduction  in  the  cost  of  mosquito  control  and  added 
much  to  the  permanent  nature  of  the  work. 

(a)  This  fish  lives  imder  a  very  wide  range  of  conditions,  and 
especially  frequents  the  places  which  appear  most  favorable  for  the 
production  of  mosquitoes.  There  are  some  waters,  mostly  artificial, 
which  are  inaccessible  to  it,  because  of  the  presence  of  barriers,  but  if 
the  fish  are  transplanted  thereto  a  large  reduction  in  mosquito  pro- 
duction will  result. 

{h)  Gambusia  a-ffinis  seeks  its  food  at  the  surface  of  the  water  and 
shows  a  distinct  preference  for  live  animals,  but  it  also  eats  dead 
animal  food  and  plants.    Its  sense  of  smell  appears  to  be  imperfectly 
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12  SECOND  ANNUAL  ANTIMALABIA   CONFERENCE. 

malaria  problem  must  appeal  to  any  thou^tful  person  as  one  of  the 
chief  quefitions  in  any  community  where  it  is  prevalent.  Health 
must  be  considered  as  one  of  the  main  aspects  of  any  place. 

It  is  important  simply  from  the  standpoint  of  health.  Physical 
preparedness  underlies  all  other  preparedness.  Malaria  is  a  subtJe 
disease.     It  constantly  lowers  the  efficiency  of  the  patient,  it  de- 


creases tlie  resisting  power  of  the  system  to  throw  off  other  dis- 
eases, it  enters  frequently  into  complications  with  other  diseases,  and, 
at  times,  makes  diagnosis  uncertain. 

Malaria  can  be  prevented.  How!  By  exterminating  the  Anoph- 
eles mosquitoes,  and  keeping  their  breeding  places  under  control; 
by  organizing  a  system  that  will  enable  the  men  io  charge  of  the 
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inspection  and  oiling  to  get  over  the  territory  often.  The  chief 
engineer  must  be  in  constant  touch  with  his  men,  cooperating  with 
his  force  at  all  times,  and  with  but  one  object  in  view — ^mosquito  ex- 
termination and  malaria  control. 

'      HISTORY  OF  MALARIA   OAMPAIGN. 

Shortly  after  scientists  proved  the  Anopheles  mosquito  to  be  the 
only  transmitter  of  malaria  to  man,  mosquito  extermination  on  the 
north  shore  of  Nassau  County  was  agitated. 

In  1910  the  Matinecock  Neighborhood  Association  of  Locust  Valley 
carried  on*a  $6,000  campaign,  and  for  the  next  four  years  maintained 
the  work  installed.  Following  the  pioneer  work  of  this  association, 
the  people  of  Port  Washington  and  Glen  Cove  expended  some  $2,000 
in  1914  on  oiling,  ditching,  and  maintenance.  The  work  was  con- 
tinued in  1915  by  the  Great  Neck  Association,  which  did  approxi- 
mately $1,000  worth  of  work. 

So  the  fight  against  malaria  was  carried  on  in  the  county  for  sev- 
eral years  by  individuals,  societies,  welfare  organizations,  and  com- 
munities until  in  1916  the  Nassau  County  Mosquito  Extermination 
Commission  became  operative,  and  took  over  the  work  of  the  local 
organizations. 

MALARIA    CONDITIONS. 

It  might  be  well  to  look  briefly  at  the  record  of  the  upland  work 
done  by  the  commission  in  the  past  four  years,  so  that  some  idea 
may  be  gleaned  of  the  effort  put  forth  to  obtain  the  results  mentioned 
hereafter. 

As  the  commission  was  not  organized  until  June,  1916,  the  malaria 
work  that  year  consisted  chiefly  of  maintenance  of  the  work  pre- 
viously installed  and  location  of  breeding  places. 

In  1917  the  commission  maintained  an  upland  labor  crew,  con- 
sisting of  1  foreman,  18  laborers,  and  10  inspectors,  on  the  north 
shore.  The  district  included  the  territory  from  Great  Neck  east  to 
Cold  Spring  Harbor  on  the  north  and  from  Floral  Park  east  to 
Mineola,  thence  along  the  old  country  road  to  Plainview  on  the 
south,  covering  an  area  of  approximately  135  square  miles.  This 
section  of  the  county  was  being  inspected  and  patrolled  by  10  in- 
spectors, whose  only  means  of  transportation  were  bicycles.  The  oil 
was  transported  by  horse  and  wagon,  and  sprinkling  cans  were  used 
for  pouring  the  oil  on  the  surface  of  the  water  of  the  numerous 
violations  or  breeding  places. 

This  was  a  slow  and  expensive  method,  accomplishing  very  little, 
and  necessitating  years  of  hard  work  to  obtain  the  results  that  we 
Have  obtained  in  three  years  under  the  present  system. 
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It  was  not  until  1918  that  the  organization  of  the  upland  work 
was  satisfactorily  established.  In  1918  I  was  appointed  chief  engi- 
neer. Having  been  in  the  employ  of  the  commission  as  a  district  in- 
spector since  it  was  organized,  I  was  in  a  position  to  see  that  in 
order  to  exterminate  the  Anopheles  mosquitoes  and  get  malaria  under 
control  a  new  system  of  inspecting  and  oiling  must  be  installed. 
The  only  solution,  where  the  territory  was  so  large,  wa^  the  installa- 
tion of  automobiles. 

AUTOMOBILE  TRANSPORTATION. 

I  brought  the  question  of  transportation  before  the  comihissioners, 
recommending  the  use  of  automobiles  for  inspecting  and  oiling  of 
upland  violations  on  the  north  and  south  shores.  This  was  approved 
by  the  commission,  and  four  automobiles  were  purchased  at  once. 
The  cars  were  equipped  with  a  small  box  body,  large  enough  to  carry 
one  barrel  of  oil,  two  spray  pumps,  and  two  4-gallon  oil  tanks. 

Instead  of  employing  a  man  to  do  inspection  and  another  to  do 
oiling,  I  combined  the  work  and  had  the  inspector  do  the  oiling,  too. 

I  am  very  much  in  favor  of  teamwork;  two  inspectors  work  to- 
gether better  than  one  man  alone.  This  is  the  method:  One  au- 
tomobile, two  men,  one  barrel  of  oil,  two  small  oil  tanks  with  pumps, 
hose,  and  spraying  nozzle  attached.  Inspections  are  made  and  when 
breeding  is  found  the  breeding  place  is  oiled  and  the  larvae  killed 
immediately.     Our  motto  is,  "  Kill  it  while  it  is  young." 

COMPARISON  OF  OLD  AND  NEW  SYSTEMS. 

Season  of  1917,  transportation — bicycles,  horse  and  wagon. 

Number  of  inspectors  employed 10 

Total  number  of  inspections  made 1,329 

Total  number  of  violations 208 

Total  number  of  times  breeding  killed 330 

Total  number  of  gallons  of  oil  used 2,600 

Number  of  malaria  cases  reported  in  four  communities 51 

CJost  per  acre  (on  north  shore)   (cents) 14 

Inspections  made  every  12  days. 

Season  of  1918,  transportation — automobiles. 

Number  of  Inspectors  employed 5 

Total  number  of  inspections  made 5,788 

Total  number  of  violations 355 

Total  number  of  times  breeding  killeil 595 

Total  number  of  gallons  of  oil  used 3,308 

Number  of  malaria  cases  reported  in  4  communities 0 

Number  of  malaria  cases  reported  in  entire  county 5 

Cost  per  acre  (on  north  shore)  (cents)—— ^^         8 

Inspections  made  every  8  days. 
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In  order  to  keep  a  complete  record  of  the  inspections  made,  breed- 
bg  found  and  exterminated  in  the  upland  violations,  a  checking 
chart  was  installed.  The  north  and  south  shore  upland  was  divided 
into  two  dis- 
tricts, and  the 
districts  were 
divided  into 
sections.  In 
each  section 
there  are  from 
12  to  136  ponds, 
swamps,  pools, 
streams,  and 
wet  areas,  which 
we  call  viola- 
tions or  breed- 
ing places.  In 
the  county  there 
are  15  sections, 
5  on  the  south 
shore  and  10  on 
the  north  shore. 
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The  large 
squares  on  the 
chart  indicate 
the  violation, 
and  the  small 
squares  show 
the  number  of 
times  the  vio- 
lation was  in- 
spected. The 
squares  marked 
with  a  black 

cross  show  inspections  but  no  breeding  found.  Squares  marked 
with  a  diagonal  line  show  inspections,  breeding  found,  the  viola- 
tion oiled,  and  the  larvae  killed.  We  have  a  full  set  of  these  charts 
covering  the  seasons'  work  on  the  north  shore  from  1917  to  1920, 


Fig.  2. — ^Nassau  County  Mosquito  Extermination  Commission. 
Sample  chart  showing  Tioiationa  inspected  or  inspected-oiled. 
North  shore,  season  1920,  section  No.  10,  Port  Washington. 
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PERSONNEL. 

During  the  year  1918  two  upland  labor  crews,  consisting  of  2  fore- 
men and  10  laborers,  were  employed  to  do  the  maintenance  work  on 
the  north  and  south  shores.  In  1919  the  same  number  of  inspectors 
and  laborers  was  employed  on  the  upland  districts.  The  malaria 
was  kept  well  under  control ;  only  three  cases  were  reported  in  the 
entire  county. 

The  Anopheles  mosquitoes  have  been  fought  to  a  standstill. 
Although  they  were  found  breeding  in  24  communities,  the  commis- 
sion made  a  record  this  year.  The  field  force  worked  with  untiring 
efforts  to  keep  malaria  out  of  the  county. 

Summary  of  upland  work,  season  of  1920. 

Total  number  of  violations eSS2 

Total  number  of  inspections 12, 5ft5 

Total  number  of  times  breeding  killed 1, 8T7 

Total  number  of  gallons  of  oil  used 16, 443 

Total  footage  new  ditches  installed 28,864 

Total  footage  old  ditches  cleaned 663,449 

Total  footage  old  ditches  recleaned 12,425 

Total  number  ponds  lowered 34 

Total  number  swamps  drained , 1 

Total  footage  pond  edges  trimmed  and  cleanod 5,000 

Territory  under  control  (square  miles) , 200 

Cost  per  acre  (with  high  cost  of  labor)  (cents) 12 

Number  of  cases  of  malaria  in  entire  county 0 

Inspection  made  every  6  days. 

District  No,  5,  breeding  summary,  season  1920, 
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C508T  OF  OPERATIONS. 

Following  is  the  cost  of  operations  from  April  to  September  30 : 

Chief  engineer,  secretary,  and  clerk $2,  526. 00 

2  district  inspectors 1,063.00 

11  inspectors 7,287.50 

2  foremen 1, 200. 00 

24  laborers,  salt  marsh  and  upland 11,834.00 

Total 24, 510. 50 

Motor  trafutportation. 

Repair  parts,  8  cars,  3  boats,  1  motor  cycle 375.  57 

Gasoline,  8  cars,  3  boats,  1  motor  cycle 1, 181.34 

Lubricating  oil,  8  cars,  3  boats,  1  motor  cycle 64.  50 

1  machinist 685. 00 

Total 2, 306. 41 

Cost  per  vehicle  per  month 32.04 

Cost  per  vehicle  per  working-day 1.24 

doctors'  malaria  reports. 

In  1916  we  sent  reports  to  the  physicians  in  four  north-shore 
communities,  requesting  them  to  report  to  us  any  cases  of  malaria 
which  had  occurred.  In  1917  we  sent  reports  to  all  north-shore 
conmiunities,  and  in  1918,  1919,  and  1920  to  all  physicians  through- 
out the  entire  county.  Their  response  has  been  general  and  grati- 
fying, and  their  cooperation  is  highly  appreciated. 

The  following  table  gives  a  comparative  summary  of  malaria  con- 
ditions throughout  the  county : 


Number  of  communJties  reporting. . . 
Number  of  doctors  receiving  reports. 

Number  of  doctors  reporting 

Number  of  reports  received 

Number  of  cases: 

North  shore 

South  shore 


Annu- 
ally to 
1916. 


475 


Total  for  county. 


475 


1916 


4 
16 
14 
82 


1917 


7 

41 

23 

133 


1918 


19 

111 

35 

79 


56 


51 


1919 


18 

99 

46 

289 


2 
1 


56 


51 


1920 


16 

83 

28 

254 


0 
0 


It  is  convincing  proof  of  the  success  of  the  work  that  in  1920 
reports  from  all  localities  in  the  county  reveal  no  cases  of  malaria 
as  compared  with  475  annually  from  only  four  communities  pre- 
vious to  1916.  The  number  of  cases  reported  in  the  last  three  years — 
5  in  1918, 3  in  1919,  and  none  in  1920 — shows  that  the  work  carried  on 
by  the  commission  has  effected  an  absolute  control  of  malaria  condi- 
tions which  a  few  years  ago  were  alarming. 
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One  big  factor  of  our  success  is  our  motor  transportation.  It 
might  be  well  to  state  at  this  time  that  we  have  a  fully  equipped 
repair  shop,  and  one  expert  machinist  who  keeps  the  cars  and  boats 
in  perfect  running  order.  The  commission  has  purchased  more  cars, 
and  now  owns  8  cars,  3  boats,  and  1  motor  cycle.  Unquestionably, 
motor  transportation  has  given  Nassau  County  mosquito  extermina- 
tion. 

Discussion. 

Mr.  Le  Prince.  We  have  all  enjoyed  your  paper  very  much,  Mr. 
De  Mott.  I  hope  enough  questions  will  be  asked  so  that  we  will  get 
the  full  value  out  of  this  paper.  The  subject  is  now  open  for  discus- 
sion. I  will  set  the  ball  rolling.  I  want  to  ask  Mr.  De  Mott  whether 
or  not  there  was  any  difficulty  in  convincing  the  commissioners  of  the 
need  of  transportation,  and  also  ask  what  arrangements  were  made 
regarding  funds  for  each  year.  Do  you  have  any  difficulty  in  obtain- 
ing the  funds,  or  is  that  arranged  for  ?  Does  it  take  up  any  of  your 
time? 

Mr.  De  Mott.  In  regard  to  the  automobiles  that  were  procured  for 
transportation,  the  commissioners  opposed  them  very  strongly  until 
I  showed  them  that  in  order  to  get  results  we  must  get  over  the  ter- 
ritory quickly.  We  have  covered  17  miles  of  the  north  shore  and 
the  same  on  the  south  shore.  It  was  impossible  for  the  men  to  get 
over  that  territory  on  wheels.  After  explaining  it,  the  commissioners 
readily  understood  that  we  must  travel  fast  if  we  were  to  have 
results. 

With  reference  to  the  money  in  Nassau  County,  we  are  allowed 
three-eighths  of  a  mill  to  the  dollar  of  assessed  valuation.  In  other 
words,  on  $1,000  of  assessed  valuation  we  receive  37^  cents  for  mos- 
quito extermination.  During  the  year  of  1916  we  received  $40,000; 
1917,  $40,000;  1918,  $48,000;  1919,  $54,000;  1920,  $54,000.  Next  year 
our  appropriation  will  be  more,  because  the  assessed  valuation  of  the 
county  has  increased.  It  will  be  approximately  $74,000.  We  have  a 
population  of  130,000. 

Mr.  Le  Prince.  I  want  to  ask  how  you  brought  that  state  of  affairs 
about;  in  a  few  words,  the  inside  history  of  the  getting  that  law 
passed,  if  it  is  a  law  ? 

Mr.  De  Mott.  Previous  to  the  organization  of  the  commission,  this 
work  was  carried  on  by  private  organizations.  In  order  to  get  results, 
it  must  become  a  county-wide  proposition.  All  that  was  necessary 
to  get  this  bill  through  the  legislature  was  a  petition  signed  by  200 
taxpayers  of  the  county.  The  work  on  the  north  shore,  which  is  the 
richest  section  of  Nassau  County,  was  being  handled  by  a  number 
of  influential  men  who  were  ready  and  willing  to  sign  this  petition. 
As  soon  as  the  petition  had  been  properly  signed,  it  was  presented  to 
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the  assemblyman  of  Nassau  County,  who  presented  the  bill  to  the 
legislature. 

Dr.  Fricks.  I  have  no  question  to  ask  Mr.  De  Mott,  but  I  certainly 
was  delighted  to  hear  his  paper.  I  wish  some  of  the  doubting 
Thomases  that  we  have  all  encountered  with  respect  to  drainage  on  a 
county-wide  basis  could  have  heard  Mr.  De  Mott's  paper. 

I  have  been  of  the  opinion  since  my  connection  with  the  work  that 
if  we  are  going  to  carry  it  on  permanently  and  extend  it  properly, 
malaria  control  here  in  the  South  must  be  on  a  county-wide  basis. 
I  believe  the  county  is  the  logical  health  unit  in  the  southern  States, 
and  that  unless  we  put  our  malaria  control  on  that  basis  we  have  no 
assurance  of  its  permanency.  I  feel  that  it  is  up  to  you  engineers 
to  profit  by  the  paper  this  morning  and  evolve  some  logical  way  of 
doing  in  the  South  what  they  have  done  in  New  York. 

Mr.  De  Mott.  I  want  to  say  for  the  benefit  of  the  members,  do  not 
think  for  one  minute  that  we  don't  have  criticism.  We  do,  from  one 
end  of  the  county  to  the  other.  The  hay  farmer  criticizes  us  because 
we  have  ruined  his  hay  meadow.  This  is  not  true.  When  you  draia 
the  salt  marshes  you  increase  the  yield  of  hay  75  per  cent,  and  the 
only  thing  he  loses  is  the  place  where  the  sod  lies  on  both  sides  of  the 
ditch.  They  have  criticized  us  for  four  years,  and  we  have  stood  their 
criticism  knowing  that  they  did  not  know  what  they  were  talking 
about,  and  we  know  what  we  are  doing.  Regardless  of  the  cost,  re- 
gardless of  the  criticism,  we  know  that  we  are  doing  a  work  for  the 
benefit  of  mankind.  Until  we  educate  the  people,  we  will  never  get 
complete  results ;  but  never  mind,  whether  you  educate  them  or  not, 
fight  the  thing  from  start  to  finish,  regardless  of  criticism.  A  lady 
said  to  me,  "  We  are  not  bothered  with  mosquitoes,  nor  do  we  have 
malaria."  She  wanted  to  get  an  ofiicer  and  have  our  men  arrested 
because  they  walked  on  her  property  in  order  to  oil  a  pond  which  was 
breeding  malaria  mosquitoes.  If  we  had  taken  our  men  off  that  place, 
we  would  have  accomplished  nothing.  Mosquitoes  would  have  gotten 
on  the  wing,  malaria  would  have  been  prevalent  in  that  village  as  it 
had  been  once  before.  In  1916  there  were  48  cases  in  that  village; 
to-day,  none,  just  because  we  know  what  we  are  doing  and  they  don't 
know  what  they  are  talking  about.    [Applause.] 

Mr.  O'Neill.  I  would  like  to  ask  Mr.  De  Mott  the  character  of  the 
population  of  Nassau  County;  that  is,  is  it  mainly  rural  or  does  it 
consist  of  small  towns  or  one  large  town. 

Mr.  De  Morr.  We  have  19  incorporated  villages,  and  in  those  in- 
corporated villages  there  are  from  five  to  nearly  ten  thousand  people. 

The  rest  are  small  towns,  rural  districts.  With  one  or  two  excep- 
tions the  villages  do  not  have  sewerage.  They  have  cesspools  which 
are  our  main  trouble.    The  people  think  because  the  cesspool  cover 
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words,  is  the  town  worked  in  conjunction  with  the  rest  of  the  county 
without  doing  anything  in  the  way  of  raising  money  for  local  work  ? 

Mr.  De  Mott.  The  money  that  is  raised  for  mosquito  extermination 
for  Nassau  County  is  for  Nassau  County,  from  the  north  shore  to  the 
south  shore,  from  the  Sound  to  the  ocean.  We  are  fighting  malaria 
for  humanity;  it  doesn't  make  any  difference  whether  it  is  a  negro 
or  who  it  may  be. 

Mr.  HosKiNs.  Has  fish  control  been  attempted  in  ponds,  especially 
on  those  estates  where  the  beauty  of  the  pond  is  an  asset  to  the 
property  ? 

Mr.  De  Mott.  Fish  control  was  attempted  in  several  of  the  ponds. 
We  find  that  the  fish  will  not  eat  all  of  the  wrigglers,  and  a  great  many 
of  the  pupae  are  left,  and  get  on  the  wing. 

Mr.  Le  Prince.  I  would  like  to  ask  a  question.  *  Did  you  find  that 
the  public  was  anticipating  the  visits  of  the  inspectors  and  actually 
cooperating  by  doing  the  work  that  you  would  otherwise  have  to  do  ? 

Mr.  De  Mott.  Yes.  We  make  it  a  special  work  of  the  inspectors  to 
get  in  touch  with  the  owners,  or  the  superintendent  on  the  property. 
We  generally  talk  with  the  superintendent  in  charge,  who  cooperates 
with  us.  Sometimes  they  do  the  work  themselves;  sometimes  they 
go  with  us  ai^d  see  how  we  do  it.  On  the  north  shore,  where  we  have 
our  malaria  problem,^ we  have  found  that  the  superintendents  on  the 
different  estates  have  been  willing  to  cooperate  with  us  in  every 
respect. 

Mr.  Old.  I  would  like  to  ask,  Mr.  DeJtfott,  what  kind  of  oil  you  use? 

Mr.  De  Mott.  We  use  No.  34  distillate  fuel  oil. 

Mr.  Old.  Does  that  spread  among  the  vines  that  you  speak  of  in  the 
water? 

Mr.  De  Mott.  Yes.  We  tried  kerosene,  and  found  that  it  would  kill 
the  Anopheles  but  would  not  kill  the  Aedes.  One  of  our  inspectoi*s 
said  to  me,  "  I  think  the  Aedes  larvsB  are  getting  fat  on  kerosene." 
We  took  the  dripping  of  oil  from  the  cars  and  mixed  it  with  kerosene 
and  that  has  a  kick.   I  wish  I  could  get  that  kind  of  oil  all  of  the  time. 

Breeding  of  Anopheles  was  higher  this  year  on  the  north  shore 

than  it  has  been  for  two  years.    Thirty-nine  and  eight-tenths  per  cent 

'^f  the  breeding  found  was  Anopheles.    In  some  districts  the  Anophe- 

were  as  high  as  100  per  cent.   Most  of  them  were  quadrimdculatus; 

had  very  few  punctipennis. 

Dr.  Griffptts.  Mr.  De  Mott,  is  quadrimaculatus  found  in  brackish 

ater? 

Mr.  De  Mott.  No;  not  in  brackish  water;  mostly  in  brooks  and 

ponds. 
Dr.  Grifpitts.  You  did  encounter  crucians f 
Mr.  De  Mott.  Yes ;  but  very  few. 
Mr.  KoMP.  What  kind  of  spray  pump  was  used  ? 
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Mr.  De  Mott.  The  spray  pump  is  the  Deming  sprayer.  It  has  a 
4-gallon  container  and  a  foot  pump.  We  used  a  4-foot  hose  and  a 
Bordeaux  sprayer.  The  knapsack  spray  we  received,  but  the  men 
refused  to  use  them,  because  the  oil  got  on  their  clothes.  I  procured 
the  Deming  sprayers  and  they  were  very  successful. 

Mr.  KoMP.  Do  you  know  what  species  of  fish  were  used? 

Mr.  De  Mott.  No  ;  I  don't  know  what  species  were  used.  I  am  not 
much  interested  in  fish  control,  to  tell  you  the  truth. 

Mr.  HiLOEBRAND.  I  wish  to  remark  that  Mr.  De  Mott  is  handi- 
capped in  fish  control  because  he  does  not  have  the  species  of  fish 
that  we  have  in  the  South  and  probably  that  is  the  reason  he  has 
not  had  as  much  success  as  we  have  had  in  the  South.  I  know  from 
our  northern  representative,  Dr.  Moore,  of  Pennsylvania  University, 
that  fish  control  has  not  met  with  the  success  there  that  we  have 
had  in  the  South. 

Mr.  Van  Hovenbebg.  Mr.  Chairman,  I  would  like  to  speak  about 
something  I  saw  in  California  this  summer,  in  case  the  question  of 
spray  pumps  is  not  brought  up  again  this  morning.  We  have  all 
been  troubled  with  the  complaints  of  oilers,  due  to  the  spilling  of  oil 
from  spray  pumps  upon  their  backs.  The  California  spray  pumps 
had  a  metal  strip  about  an  inch  and  a  half  wide  soldered  around 
the  whole  top  of  the  can,  so  that  any  oil  escaping  from  the  valve 
may  be  caught  on  the  inside  of  the  rim.  This  will  avoid  absolutely 
the  spilling  of  the  oil  down  the  carrier's  back.  . 

Mr.  Parker.  Mr.  De  Mott  said,  I  believe,  that  they  were  not  pay- 
ing very  much  attention  to  Culex.  I  would  like  to  ask  whether  con- 
tainers affect  Anopheles  production? 

Mr.  De  Mott.  We  found  that  the  Anopheles  breed  in  the  ponds, 
brooks,  and  streams.  We  have  found  Anopheles  in  barrels,  that  is 
all.  We  do  not  say  that  we  are  not  killing  the  Culex.  We  have 
a  great  many  stagnant  ponds  where  Culex  breed,  but  that  does  not 
include  the  house-to-house  work. 

Dr.  Harbison.  Mr.  Chairman,  I  should  like  to  ask  Mr.  De  Mott 
just  what  connection  the  State  board  of  health  has  with  the  work 
in  New  York,  and  how  many  counties  are  carrying  on  mosquito- 
control  work  in  the  State  at  the  present  time  ? 

Mr.  De  Mott.  Nassau  is  the  only  county  in  the  State  that  is  doing 
mosquito  extermination  outside  of  Greater  New  York.  I  believe  that 
Suffolk  County  is  going  to  put  through  a  bill  in  the  legislature  this 
winter  to  have  mosquito  extermination  instituted. 

We  work  under  the  direction  of  the  State  board  of  health.  My 
proposed  annual  budget  is  sent  to  the  State  board  of  health,  and  it 
has  to  be  approved  by  Mr.  Horton,  the  chief  engineer.  He  can 
approve  or  disapprove  of  the  amount  of  money  that  has  been  raised, 
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but  has  been  very  courteous.  The  State  board  of  health  does  not 
assist  in  obtaining  appropriations. 

Dr.  Harrison.  Just  one  other  question.  You  stated  your  appro- 
priation for  the  past  two  years  was  fifty-four  thousand.  Now,  do 
you  think  that  there  is  a  material  decrease  in  the  upkeep  of  your 
work,  and  what  are  your  plans  for  continuing?  Is  it  going  to  cost 
that  much  indefinitely  ? 

Mr.  De  Mott.  No.  The  largest  amount  of  our  appropriation  each 
year  has  been  used  in  the  installation  of  ditching  on  the  salt  marshes. 
We  have  spent  each  year  approximately  fifteen  to  sixteen  thousand 
dollars  for  drainage  work  on  marsh  land  alone.  We  have  about 
2,000,000  linear  feet  more  to  install  and  then  these  salt  marsh  areas 
will  be  drained.  After  the  drainage  is  completed  it  will  cost  at 
least  $14,000  a  year  to  maintain  it,  but  the  cost  of  installation  will 
cease,  and  the  amount  of  appropriation  will  be  less,  because  we  use 
a  smaller  amount  of  money  on  the  upland  than  we  do  on  the  salt 
marsh.  I  should  judge  we  will  be  able  to  maintain  the  work  in  Nas- 
sau County,  probably  in  1923  or  1924,  for  $34,000  a  year.  I  don^t 
feel  like  stating  any  less  amount  than  that  for  the  work. 

Mr.  Shaw.  Have  you  experienced  any  difficulty  or  objection  on 
the  part  of  the  people  because  of  funds  being  used  more  in  one 
locality  than  in  another? 

Mr.  De  Mott.  We  wanted  the  people  of  Glen  Cove  City  to  blast  a 
pond.  Immediately  they  wanted  to  know  if  the  money  raised 
through  taxation  did  not  pay  for  mosquito  extermination  in  Glen 
Cove  City,  and  if  they  received  their  pro  rata  share  of  the  work.  I 
said,  "Gentlemen,  we  are  doing  mosquito  extermination  in  Nassau 
County  wherever  it  is.  If  you  have  50  violations  we  will  take  care 
of  them ;  if  you  have  only  1  violation  we  will  take  care  of  that.  You 
are  getting  your  pro  rata  share.  We  are  taking  care  of  the  pond  by 
oiling ;  if  it  was  blasted  it  \^ould  be  entirely  eliminated." 

Mr.  Davis.  I  want  to  get  straightened  out  on  the  Culex  proposi- 
tion. You  say  you  do  not  bother  with  the  house-to-house  work,  the 
containers  breeding  Culex? 

Mr.  De  Mott.  No.  We  will  not  get  rid  of  the  Culex  until  we  take 
up  the  house-to-house  work.  We  are  fighting  the  salt-marsh  and  up- 
land fresh-water  mosquitoes.  Don't  think,  gentlemen,  that  we  don't 
have  mosquitoes  in  Nassau  County.  We  do,  but  most  of  them  are 
Culex  pipiens. 

Mr.  Le  Prince.  Anybody  here  who  is  interested — and  you  should 
all  be  interested — in  the  New  Jersey  work  ought  to  get  a  publication 
prepared  by  Dr.  T.  J.  Headlee,  State  Entomologist  of  New  Jersey, 
New  Brunswick,  N.  J.  It  is  well  worth  reading;  everybody  here 
ought  to  have  it,  particularly  the  State  health  department  officials. 
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As  we  are  pressed  for  time,  there  will  be  no  further  discussion  of 
this  paper,  but  for  the  benefit  of  those  who  were  not  here  in  the 
opening  part  I  would  like  to  state  that  there  was  as  much  valuable 
information  given  in  that  paper  and  in  the  early  part  of  the  dis- 
cussion as  there  was  real  amusement  in  the  latter  part  of  the  discus- 
sion, and  everybody  most  certainly  should  read  it.  It  brings  to  you 
what  the  State  health  departments  are  about  to  undertake,  or  will 
undertake  within  the  next  few  years — the  control  of  malaria  in  the 
rural  districts;  the  big  project.  There  is  no  reason  at  all  why  our 
Southern  States  can  not  undertake  county- wide  projects  as  has  been 
done  in  the  North,  and  the  general  manner  of  procedure  has  been 
laid  down  in  Nassau  County  and  in  various  counties,  five  of  them,  in 
the  State  of  New  Jersey. 

I  think  we  all  owe  thanks  to  the  Nassau  County  Mosquito  Extermi- 
nation Commission  for  sending  Mr.  De  Mott  to  give  us  the  valuable 
data  he  has  given  us  this  morning.    [Applause.] 

(The  conference  gave  the  Nassau  County  Mosquito  Extermination 
Commission  a  rising  vote  of  thanks.) 

Mr.  Le  Prince.  The  next  paper  this  morning  will  be  "Service 
policy  and  administrative  methods  in  malaria-control  investigations," 
by  Dr.  Fricks. 

Dr.  Fricks.  I  am  pleased  that  the  chairman  has  arranged  for  my 
paper  to  follow  Mr.  De  Mott's.  He  has  just  told  us  how  mosquito 
control  is  actually  being  conducted  on  an  extensive  scale  in  New  York, 
and  I  believe  his  experience  will  enlighten  us  as  to  the  probable  lines 
along  which  malaria  control  in  the  South  will  be  developed  in  the 
future. 


SERVICE  POLICY  AND  ADMINISTRATIVE  METHODS  IN 
MALARIA-CONTROL  INVESTIGATIONS. 


L.  D.  Fricks, 
Surgeon,  United  States  Public  Health  Service, 

**  Not  a  day  passes  over  the  earth  but  men  and  women  of  no  note 
do  great  deeds,  speak  great  words,  and  suffer  noble  sorrows.  Of 
these  obscure  heroes,  philosophers,  and  martyrs,  the  greater  part  will 
never  be  known  until  that  hour  when  many  that  were  great  shall 
be  small  and  the  small  great."  In  this  strain  Charles  Eeade  deplores 
the  inadequacy  of  historical  records.  This  stricture  applies  with 
great  truth  to  at  least  one  phase  of  malaria  control.  How  much  the 
early  settlers  of  the  United  States  and  their  descendants  uncon- 
sciously contributed  to  the  control  of  malaria  through  their  desire 
for  increased  crops  and  better  living  conditions  can  never  be  known. 
How  much  the  better  class  of  rural  families  are  now  contributing 
to  the  same  end  for  exactly  the  same  reasons,  without  any  thought 
of  the  mosquito  theory  of  malaria  transmission,  can  only  be  surmised. 
Unquestionably,  however,  their  contribution  is  great.  But  except  for 
a  few  sporadic  efforts,  the  active  measures  taken  for  the  control  of 
malaria  in  the  United  States  are  of  such  recent  date  as  to  be  com- 
monly known  to  everyone  interested  in  public  health  work.  The  first 
chapter  in  the  control  of  this  disease  in  the  United  States  was  written 
in  great  part  by  officials  of  the  Public  Health  Service  under  the 
guidance  of  Dr.  H.  E.  Carter,  Dr.  R.  H.  von  Ezdorf,  and  Senior 
Sanitary  Engineer  J.  A.  Le  Prince. 

It  covered  the  period  between  1913  and  1918.  In  the  beginning 
less  than  $3,000  was  allotted  for  malaria  investigations  from  funds 
appropriated  for  the  field  investigation  of  public  health.  These  in- 
vestigations consisted  of  (1)  collection  of  information  concerning 
malaria  prevalence  and  distribution,  (2)  demonstrations  of  malaria 
control,  and  (3)  educational  campaigns.  The  popular  demand  for 
demonstrations  in  malaria  control  grew  so  rapidly  that  additional 
funds  were  required  each  year  in  order  to  partly  meet  the  demand. 
However,  the  allotment  for  malaria  investigations  for  any  one  year 
previous  to  1918  did  not  exceed  $20,000.  By  the  end  of  1917  it  had 
been  clearly  demonstrated  that  malaria  could  be  controlled,  in  urban 
communities,  at  least,  through  drainage  and  oiling ;  and  that  in  com- 
munities where  malaria  was  prevalent,  the  cost  of  such  control  was 
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considerably  less  than  the  annual  tax  from  malarial  diseases.  The 
first  chapter  in  malaria  control  investigations  in  the  United  States 
was  closed  at  the  end  of  1917 — malaria  control  in  certain  localities 
had  been  clearly  proven  possible  and  generally  profitable  and  there- 
fore this  aspect  of  malaria  investigation  may  fairly  be  considered  as 
successfully  terminated. 

The  second  chapter  in  the  Public  Health  Service  control  of  ma- 
laria was  of  an  entirely  different  character — it  had  to  do  with  the 
protection  of  the  health  of  our  soldiers  under  war  conditions.  It 
consisted  of  malaria  control  and  not  malaria-control  investigations. 
An  appropriation  of  $500,000  was  made  by  Congress  for  "  protecting 
health  of  the  military  forces."  A  sum  greater  than  this  amount  was 
secured  from  local  communities  around  the  different  cantonments, 
and  these  funds,  amounting  to  more  than  $1,000,000,  were  spent  in 
27  extra-cantonment  zones  for  the  protection  of  the  health  of  the  sol- 
diers and  civilian  populations.  By  far  the  greater  part  of  this  fund 
was  spent  around  cantonments  located  in  the  South,  and  at  these 
places  the  greatest  expenditure  was  for  malaria  control.  An  emer- 
gency had  to  be  met;  time  was  precious,  and  necessarily  under  this 
pressure  due  economy  could  not  always  be  practiced.  However, 
those  of  us  who  had  seen  the  deplorable  insanitary  conditions  ex- 
isting around  southern  military  camps  during  the  Spanish-American 
War  and  the  resulting  waste  of  human  lives  can  but  feel  that  the 
expenditures  as  made  for  the  protection  of  the  health  of  our  soldiers 
in  the  World  War  were  amply  justified.  This  was  a  chapter  dealing 
with  malaria  control  alone,  except  in  so  far  as  general  deductions  may 
be  made  for  future  control  work,  and  should  not  be  taken  as  a  stand- 
ard of  service  activities  and  service  cooperation  for  malaria-control 
investigations  of  the  future. 

The  third  chapter  of  service  malaria-control  investigations  begins 
with  the  discontinuation  of  extra -cantonment  activities  by  the  Public 
Health  Service  in  1919.  The  same  general  policy  in  malaria  investi- 
gations as  had  been  conducted  before  the  war  was  resumed,  but  upon 
a  more  extensive  scale.  An  allotment  of  $80,000  was  made  from  the 
appropriation  "  Field  investigations  of  public  health  for  the  year 
1919."  Because  of  the  influence  which  radiated  from  the  extra- 
cantonment  areas,  it  was  deemed  wise  at  this  time  to  enter  into  a 
cooperative  agreement  with  10  different  State  health  authorities  and 
the  International  Health  Board  in  a  widespread  investigation  of  ma- 
laria control  in  urban  communities  and  the  possibilities  of  its  exten- 
sion therefrom  and  incorporation  as  a  part  of  the  regular  health  pro- 
gram of  State  and  local  health  authorities.  This  cooperative  agree- 
ment was  not  completed  until  the  season  of  1919  was  well  advanced, 
but  the  personnel  of  the  field  force  was  selected  and  many  prelimi- 
nary malaria  surveys  were  made  before  the  end  of  the  year. 


MALARIA-CONTROL  INVESTIGATIONS.  27 

These  cooperative  malaria-control  investigations  have  now  been 
in  operation  throughout  one  season,  and  we  are  here  to  discuss 
service  policy  and  administrative  methods  in  carrying  on  this  work. 
In  beginning  this  discussion  it  will  probably  be  well  to  quote  the 
memorandum  prepared  in  the  bureau  outlining  the  reasons  for  and 
plan  of  conducting  cooperative  malaria  investigations  and  control: 

In  order  to  promote  the  control  of  malaria  In  the  United  States  and  to  accel- 
erate the  conduct  of  this  worlc  by  the  properly  constituted  authorities,  the  fol- 
lowing plan  of  cooperation  between  State  and  local  health  authorities,  the  Inter- 
national Health  Board,  and  the  Federal  Government,  through  the  Public 
Health  Service  is  proposed: 

1.  The  Public  Health  Service  will,  on  the  approval  of  the  plan  and  the  re- 
quest of  the  State  board  of  health  officer,  assign  to  States  officers  trained  in 
malaria-control  measures  to  make  surveys,  prepare  estimates  for  malaria-con- 
trol work,  and  furnish  expert  supervision  required  to  carry  on  such  work. 

2.  The  state  and  local  health  authorities  will  Jointly  provide  the  necessary 
funds  to  cover  the  cost  of  antimosquito  control  measures,  and  indicate  the  places 
where  such  control  measures  are  to  be  carried  on. 

3.  In  instances  where  the  State  and  local  health  authorities  are  unable  to 
immediately  provide  all  funds  necessary  to  carry  on  the  malaria-control  meas- 
ures indicated,  the  International  Health  Board  will  provide  a  certain  percentage 
according  to  budgets  approved  by  the  parties  to  the  cooperative  agreement. 

4.  It  is  expected  that,  as  soon  as  the  value  of  the  work  Is  more  widely  demon- 
strated and  the  ultimate  cooperative  basis  aimed  at  is  attained,  the  antimalarla 
work  will  be  carried  on  as  a  permanent  feature  of  the  cooperative  health  work 
of  the  governmental  agencies,  Federal,  State,  and  local,  without  assistance  from 
private  agencies. 

In  considering  service  policy  in  relation  to  malaria-control  investi- 
gation, it  is  necessary  that  we  keep  clearly  in  mind  three  fundamen- 
tal facts:  (1)  The  allotment  under  which  we  are  working  is  made 
from  the  appropriation  "Field  investigations  of  public  health"; 
(2)  the  feasibility  of  malaria  control  in  urban  communities  by  means 
of  drainage  and  oiling  has  long  since  been  demonstrated  and  there- 
fore is  not  per  ae  a  proper  subject  for  further  investigation;  (3)  the 
allotment  under  which  we  are  working  is  made  for  the  investigation 
of  all  malaria  problems  affecting  the  public  health  and  not  for  any 
one  particular  asj  ct  of  the  problem.  Since  the  malaria  allotment  is 
made  for  investigational  purposes,  it  would  clearly  be  illegal  to 
spend  this  money  for  malaria  control  alone  no  matter  how  great  the 
need  of  control  might  be  in  any  community  and  it  would  just  aa 
certainly  be  unjustifiable  to  spend  these  funds  in  the  investigation  of 
malaria  problems  which  have  already  been  solved.  Legislation  has 
been  proposed  from  time  to  time  and  has  met  with  considerable  sup- 
port in  both  Houses  of  Congress  which  would  enable  the  Public 
Health  Service  to  expand  its  health  activities  and  enter  into  an  ex- 
tensive cooperative  program  for  the  control  of  human  diseases  with 
the  different  State  and  local  health  authorities,  similar  to  the  Gov- 
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ernmental  cooperative  program  of  disease  control  among  domestic 
animals,  but  up  to  the  present  time  Congress  has  not  seen  fit  to  au- 
thorize such  governmental  activities  nor  appropriate  funds  for  such 
an  extensive  health  campaign. 

Demonstrations  in  malaria  control  were  early  recognized  as  one 
of  the  most  fruitful  fields  of  investigation,  and  some  may  consider 
that  there  is  still  a  legitimate  field  for  malaria-control  demonstra- 
tions, such  as  were  so  successfully  conducted  by  the  service  from 
1913  to  1917.  No  doubt  in  certain  communities  presenting  peculiar 
local  problems,  demonstrations  would  be  perfectly  justifiable  in 
order  to  investigate  the  peculiar  local  problem,  but  any  widespread 
plan  of  malaria-control  demonstrations  might  be  easily  extended  to 
include  every  community  in  the  United  States  in  which  malaria  is 
a  health  problem  without  increasing  our  present  knowledge  of  ma- 
laria control  in  the  least. 

In  my  judgment  the  service  policy  in  malaria-control  investiga- 
tions is  clearly  indicated  in  the  memorandum  prepared  in  the  Sur- 
geon General's  Office  at  the  inauguration  of  our  program  for  co- 
operative malaria  work.  This  policy  is  contained  in  the  first  sen- 
tence, which  reads  as  follows :  "  In  order  to  promote  the  control  of 
malaria  and  to  accelerate  the  conduct  of  this  work  by  the  properly 
constituted  authorities,"  etc.  It  is  perfectly  clear  in  my  mind  tjiat 
the  investigation  of  these  two  subjects  is  the  only  justification  we 
have  for  the  expenditure  of  Government  funds  under  the  coopera- 
tive malaria-control  program. 

Every  effort  has  been  made  from  field  headquarters  to  impress 
upon  the  field  directors  the  importance  of  this  policy  and  necessity 
for  making  an  investigation  out  of  the  control  measures  which  are 
under  their  direction.  It  is  easily  understood  how  a  field  director 
might  become  so  enthused  over  the  success  of  the  drainage  and  oiling 
operations  immediately  under  his  direction  as  to  lose  sight  of  the 
ultimate  object  sought  in  these  control  investigations.  It  is  also 
granted  that  unless  the  control  work  is  properly  done  we  can  have 
no  hope  of  promoting  or  accelerating  local  effort  in  malaria  control; 
but  unless  the  field  director  goes  further  than  a  successful  demon- 
stration and  employs  every  effort  in  investigating  measures  which 
promise  the  continuation  and  expansion  of  the  work  under  his 
direction  by  the  State  and  local  health  authorities  and  its  grafting 
on  to  the  regular  health  program  of  the  community  he  will  have 
fallen  far  short  of  what  is  expected  of  him  and  will  have  wasted 
time  and  misspent  money  which  was  appropriated  for  an  entirely 
different  purpose. 

Another  matter  which  we  should  consider  briefly  is  that  our 
allotment  is  made  for  the  investigation  of  all  malaria  problems  and 
the  field  being  so  large  and  the  funds  so  small,  only  the  most  im- 
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portant  and  most  pressing  problems  can  be  investigated  at  any  one 
time.  The  importance  of  these  problems  may  vary  from  time  to  time. 
Some  will  be  solved,  others  altered,  but  it  has  been  the  policy  of 
the  service  to  undertake  first  the  investigation  of  those  problems 
which  seem  to  promise  the  greatest  practical  results  in  decreasing 
malaria  sickness  and  at  the  same  time  to  carry  on  what  we  have 
termed  purely  scientific  investigations.  The  line  of  separation  be- 
tween the  two  classes  of  investigations  is  neither  fixed  nor  very 
definite;  but  under  the  first  head  may  be  grouped  demonstrations 
and  investigations  of  malaria  control,  and  under  the  second  all  other 
laboratory  and  field  investigations. 

As  stated  above,  the  grouping  is  arbitrary,  but  it  seems  natural 
in  many  ways.  It  is  frequently  difiicult  to  determine  just  how  much 
of  an  inadequate  allotment  should  be  spent  under  the  first  head  and 
how  much  under  the  second.  During  the  first  three  months  of  the 
present  fiscal  year  approximately  $15,000  was  spent  for  the  in- 
vestigation of  malaria  control  by  the  service  and  approximately 
$6,000  for  the  investigation  of  all  other  malaria  problems.  It  may 
be  questioned  whether  this  is  the  wisest  division  possible  of  our  ex- 
penditure under  the  allotment. 

In  the  beginning  service-malaria  investigations  were  conducted 
with  a  divisional  headquarters  first  in  the  marine  hospital.  Mobile, 
Ala.,  then  from  the  marine  hospital  at  New  Orleans.  This  arrange- 
ment was  made  both  for  the  convenience  of  the  medical  officer  in 
charge  and  for  reasons  of  economy.  During  the  war  emergency  the 
administrative  duties  at  field  headquarters  were  reduced  to  a  mini- 
mum and  the  office  was  practically  left  in  charge  of  a  competent 
clerk.  The  actual  direction  of  malaria-control  operations  in  the 
extra-cantonment  zones  was  conducted  in  person  in  the  field  by  Dr. 
Carter,  Dr.  Derivaux,  and  Mr.  Le  Prince.  In  1919  the  malaria  field 
headquarters  was  moved  from  New  Orleans  to  Memphis,  Tenn.,  and 
separated  from  any  other  service  station.  The  increased  allotment 
for  malaria  investigations  which  was  made  at  that  time  and  the  co- 
operative agreement  which  was  entered  into  with  the  different  State 
health  authorities  and  the  International  Health  Board  made  possible 
a  great  expansion  of  malaria-control  investigations.  The  number  of 
officers  engaged  in  these  investigations  was  greatly  increased  and 
being  widely  separated  in  their  assignments  (Virginia  to  Texas)  it 
was  natural  that  the  administrative  duties  at  field  headquarters 
should  be  similarly  increased. 

In  carrying  out  these  duties  it  has  been  the  sole  aim  at  malaria 
field  headquarters  to  interpret  correctly  service  policies  and  bureau 
instructions  to  the  field  force — to  direct  and  correlate  their  investiga- 
tions, to  spend  our  allotment  to  best  advantage,  and  to  build  up  a 
field  force  of  malaria  investigators  and  an  administrative  s}vtem 
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which  can  be  readily  expanded  to  meet  such  future  demands  as 
increased  allotments  may  make  upon  us. 

The  bureau  rightfully  insists  upon  having  definite  reports  at 
stated  intervals  of  the  progress  which  is  being  made  in  malaria  in- 
vestigations  and  of  other  administrative  matters;  otherwise,  the  ex- 
penditures can  not  be  justified  to  Congress.  It  has  certain  forms 
for  these  reports,  definite  rules  for  official  correspondence,  and  printed 
regulations  for  the  government  of  us  all.  The  officer  who  makes 
no  attempt  to  conform  to  these  rules  and  regulations  does  not  fit 
into  the  organized  disease-fighting  forces  of  the  Government.  And 
we  who  are  engaged  in  malaria  investigations  belong  to  these  forces 
because  the  final  goal  of  all  our  investigations  is  health  improvement. 
In  order  that  we  may  work  together  to  best  advantage  in  obtaining 
this  end,  each  and  every  one  of  us  must  perform  the  duties  assigned 
to  him  to  the  best  of  his  ability,  remembering  that  we  are  all  members 
of  the  same  body  and  all  working  for  the  same  end — the  investigation 
and  solution  of  malaria  prohlems. 

Discussion. 

Mr.  Le  Prince.  I  think  we  are  clinging  too  closely  altogether  to  a 
procedure  that  was  started  20  years  ago.  Back  in  the  eighties  Dr. 
Howard  taught  us  all  the  value  of  oil  in  connection  with  mosquito 
control.  The  general  scheme  of  malaria  control  and  mosquito  con- 
trol was  developed  in  the  countries  to  the  south  of  us,  and  we  are 
following  those  lines  too  closely  altogether ;  there  is  too  much  hand- 
work done;  we  haven't  looked  into  the  possibilities  of  other  methods 
of  control  as  closely  as  we  should  have  done,  and  personally  I  am  of 
the  opinion  that  our  mosquito-control  work  is  becoming  altogether 
too  expensive.  The  mere  fact  that  the  public  is  ready  to  pay  for 
mosquito-control  work  is  not  a  sufficient  reason  why  we  should  con- 
tinue our  present  methods ;  we  must  have  more  economical  and  more 
satisfactory  methods  of  procedure,  and  I  think  everybody  should 
keep  that  point  in  mind. 

I  understand  this  past  summer  we  have  paid  as  high  as  25  to  27 
cents  per  gallon  for  oil  that  formerly  cost  from  4  to  7  cents  per 
gallon.  Labor  cost  is  double  and  worth  about  half  as  much,  so  that 
I  might  state  to-day  we  are  getting  from  one-third  to  one-half  in 
the  way  of  a  day's  labor  of  what  we  used  to  get. 

We  must  consider  other  methods ;  we  must  find  if  in  a  large  part 
of  this  country  we  are  not  doing  altogether  too  much  ditching  for 
malaria  control.  There  may  be  certain  parts  of  our  work  that  may 
be  omitted  altogether.  Investigation  along  that  line  is  necessary. 
And  I  think  that  it  is  necessary  for  our  service  to  consider  possi- 
bilit  les  along  this  line.  If  that  is  done,  there  will  be  as  many  of  the 
serv^ice  engineers  available  for  field  work  along  demonstration  lines 
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as  there  has  been  in  the  past.  It  is  certainly  necessary  to  keep  down 
costs,  and  I  think  everybody  should  keep  that  idea  in  mind. 

Any  further  discussion  ? 

Mr.  Rose.  I  don't  know  that  I  have  any  place  on  this  floor,  but  I 
can't  very  well  restrain  myself  from  giving  emphasis  to  the  impor- 
tance of  the  point  that  has  just  been  made. 

If  we  are  ever  going  to  succeed  in  this  work,  it  is  just  as  important 
to  give  attention  to  the  dollar  as  it  is  to  the  mosquito ;  to  the  control 
on  the  one  side  and  the  cost  on  the  other  side.  The  question  how  can 
we  cut  expenses  is  important.  The  man  who  can  devise  a  means 
whereby  he  can  diminish  the  cost  of  this  work  has  made  a  contribu- 
tion that  will  be  valuable  to  the  work  everywhere. 

Dr.  Ferrell.  Mr.  Chairman  and  gentlemen.  Dr.  Fricks  has  out- 
lined quite  clearly  the  plan  of  procedure  which  has  guided  in  the  co- 
operative demonstrations  for  malaria  control  during  1920. 

A  program  for  1921  is  being  formulated.  Those  of  you  who  have 
actually  engaged  in  the  work  should  be  in  a- position  to  suggest  modi- 
fications and  changes  which  should  be  made.  Perhaps  you  can  sug- 
gest changes  which  will  increase  the  efficiency  of  the  work,  lower  the 
per  capita  cost  for  control  measures,  and  permit  the  employment  of 
a  larger  supervising  personnel  which  may  find  continuous  employ- 
ment in  public-health  work  directed  to  malaria  controL 

The  1920  plan  for  financing  the  cost  of  antimosquito  measures  con- 
templated the  securing  of  as  large  appropriations  as  could  be  ob- 
tained from  the  towns,  and  that  the  remainder  of  the  cost  would  be 
shared  equally  by  the  State  board  of  health  and  the  International 
Health  Board. 

The  per  capita  cost  of  the  work  in- six  towns  in  Alabama  averaged 
80  cents,  of  which  the  towns  supplied  40  cents,  the  State  20  cents, 
and  the  International  Health  Board  20  cents.  In  three  South  Caro- 
lina towns  the  per  capita  cost  averaged  $2.95,  of  which  the  towns  paid 
$1.53,  the  State  71  cents,  and  the  International  Health  Board  71  cents. 

In  Arkansas,  Texas,  and  Tennessee  the  State  boards  of  health  had 
no  available  funds  for  the  work,  consequently  the  towns  were  called 
upon  to  supply  a  larger  percentage  of  the  cost  for  antimalaria  work. 
The  average  per  capita  cost  in  4  Arkansas  towns  was  57  cents,  in  2 
Tennessee  towns  85  cents,  and  in  12  Texas  towns  64  cents. 

There  seems  to  be  some  correlation  betw^een  the  per  capita  cost  and 
the  amount  of  money  contributed  by  the  State  board  of  health  for 
antimosquito  measures. 

One  naturally  inquires  why  the  per  capita  cost  runs  high  in  cer- 
tain States  and  low  in  others;  and  whether  or  not  the  results  are 
determined  in  any  degree  by  the  amount  of  available  funds  from 
the  respective  agencies.  In  any  event,  it  would  seem  desirable  to 
shift  as  large  a  part  of  the  cost  for  antimosquito  work  to  the  towns 
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as  possible,  so  that  the  available  funds  of  the  State  for  the  work 
may  be  used  in  strengthening  the  personnel  and  in  an  extension  of 
the  work. 

I  feel  sure  these  discussions,  together  with  a  review  of  the  work 
throughout  the  South  for  1920,  will  prove  stimulating,  and  that  we 
shall  be  able  to  bring  about  a  number  of  improvements  next  year. 

Mr.  Le  Prince.  A  suggestion  was  made  ta  me  last  night  that  it 
might  be  possible,  in  case  of  shortage  of  supervising  engineers,  for 
the  towns  themselves  to  bear  a  part  of  that  burden.  If  they  employ 
an  engineer  to  do  their  vork  from  other  sources,  as  his  term  of 
service  would  be  short,  they  would  have  to  pay  him  a  very  much 
higher  sum  than  the  actual  cost  of  the  engineering  supervision  as 
now  provided. 

An  expression  of  opinion  from  some  of  you  that  make  the  ap- 
proach to  the  different  towns  will  probably  be  more  valuable  than 
anything  by  me,  and  on  this  matter  I  think  the  State  health  officers 
can  give  us  some  very  valuable  information  as  to  1921  possibilities. 

Mr.  Clarke.  I  made  about  10  surveys  in  the  hill  section  of  Missis- 
sippi last  year.    I  found  that  where  the  conditions  were  bad  and  good 
results  could  be  had  at  small  cost,  we  could  get  at  least  75  per  cent 
from  the  towns. 

Now,  I  think,  especially  in  the  Delta  territory  which  we  will  take 
up  during  the  next  season,  that  no  doubt  we  can  do  as  well  as  we 
have  done  in  the  hill  section;  because  the  work  is  greatly  needed 
and  will  not  be  costly  in  the  majority  of  cases.  And,  further,  I 
believe  that  we  could  educate  them  up  to  the  necessity  of  the  work 
within  three  years  so  that  they  will  put  up  100  per  cent,  and  the 
State  board  of  health  and  the  cooperating  agencies  would  have  only 
the  overhead  cost  to  bear. 

Mr.  Le  Prince.  I  would  like  to  hear  from  some  100  per  cent  men, 
those  who  have  had  the  towns  pay  everything.  There  must  be  some- 
thing in  this  manner  of  approach  that  could  be  brought  out  that  will 
be  worth  while.  Will  some  one  of  the  engineers  who  has  got  the 
towns  to  pay  all  of  the  funds  please  give  us  some  information  as  to 
the  general  method  of  approach,  procedure,  and  so  on  ? 

Mr.  Magoon.  I  found  that  there  was  no  difficulty  in  locating  dis- 
tricts in  Texas  where  the  malaria  problem  was  more  than  half  of 
the  health  problem  of  the  towns,  and  where  local  people  could  fur- 
nish all  the  money  needed  for  the  work. 

There  was  sufficient  time  to  make  the  detail  surveys,  and  they 
were  carefully  completed  in  advance  of  the  effort  to  have  the  agree- 
ments approved.  All  agreements  were  consequently  signed  without 
delay.  It  was  necessary  for  one  town  to  call  in  a  banker  and  ar- 
range to  borrow  the  money  for  its  campaign.  Towns  borrow  money 
for  sewerage  and  other  things  that  are  not  as  improtant  as  anti- 
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malaria  work.  This  same  town  found  it  necessary  to  organize  its 
Work  so  that  one  full-time  competent  employee  could  be  secured  to 
look  after  the  duties  of  tax  assessor,  tax  collector,  city  marshal, 
street  and  bridge  department,  and  sanitary  inspection,  including 
oiling  and  ditching.  This  year  all  revenues  of  this  city  amount  to 
about  $3,000.  This  must  pay  for  the  full-time  city  employee,  for 
any  teams  employed,  for  part-time  city  secretary,  and  part-time 
service  of  a  negro  who  cares  for  latrines.  Obviously  this  town  can 
not  have  a  separate  organization  for  each  activity  it  should  care 
for.  The  mayor  and  city  council  appreciate  the  fact  that  they 
should  care  for  the  health  problem  of  the  town.  Their  full-time  city 
employee  is  instructed  that  his  first  duty  is  to  care  for  the  anti- 
malaria  campaign.  While  not  engaged  on  that,  he  can  take  care  of 
collecting  taxes,  putting  up  hogs,  and  other  work  of  the  city. 

I  believe  the  work  of  the  director  is  to  plan  the  work  of  the  towns 
on  such  a  scale  that  they  can  care  for  the  antimalaria  campaign 
and  other  essential  work  with  the  taxes  that  they  may  be  permitted 
to  levy.  I  believe  the  antimalaria  work  should  be  under  the  direc- 
tion of  the  mayor  and  city  council.  The  director  should  have 
nothing  to  do  with  time  keeping,  paying  labor,  and  like  responsibili- 
ties, but  his  duty  should  be  to  teach  others  what  should  be  done, 
and  plan  the  drainage  work  so  that  all  the  activities  of  the  town  can 
be  carried  on  with  a  reasonable  expense  assigned  to  the  antimalaria 
campaign. 

Dr.  Ferrell.  Do  you  feel  yourself  at  any  great  disadvantage  in 
approaching  these  towns  and  being  unable  to  offer  them  a  certain 
amount  of  money  as  coming  from  the  State  board  of  health  ? 

Mr.  Magoon.  I  found  that  I  was  at  no  disadvantage  because  I  had 
the  assistance  of  Dr.  Harrison,  one  of  the  members  of  the  Texas 
State  Board  of  Health,  who  was  so  gracious  in  his  explanations  to 
the  town  in  regard  to  my  efficiency  in  the  work  that  they  were  glad 
to  make  plans  so  that  they  could  get  my  services. 

Dr.  Harrison.  It  might  be  of  interest  to  briefly  outline  our  ex- 
perience in  Texas  in  organizing  this  work. 

The  work  was  first  attempted  officially  during  the  last  season, 
and,  as  Dr.  Ferrell  has  stated,  the  State  board  of  health  was  without 
funds  to  place  at  the  disposal  of  this  work.  But  we  were  assisted 
by  the  International  Health  Board  and  the  Public  Health  Service. 
Then  we  started  the  actual  work  of  organization,  and  in  placing 
the  proposition  before  the  towns  it  was  our  intention  to  have  the 
towns  bear  the  entire  expense  of  the  work,  except  that  of  supervision, 
which  was  to  be  furnished  them.  That  was  the  proposition  that  we 
made  the  towns.  In  Mr.  Magoon's  units  we  were  more  successful 
with  that  plan  than  in  the  other  two  units.    The  towns  pledged  them- 
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selves  to  bear  the  entire  expense  of  operation,  and  they  did  so.  The 
work  was  very  successful,  and  those  towns  will  continue  to  work 
during  the  coming  year,  supporting  it  entirely,  with  the  exception  of 
the  supervision. 

In  Mr.  Parker's  unit  we  also  made  the  same  proposition ;  the  towns 
pledged  themselves,  through  the  officials,  to  support  the  work  in  the 
same  way.  When  we  began  actual  operations  we  found  that  the 
towns  hadn't  sufficient  money  to  carry  on  these  operations  except  by 
asking  for  public  subscriptions.  They  were  only  partially  success- 
ful in  that.  One  town  did  support  the  work  entirely ;  the  other  three 
towns  couldn't  raise  the  funds  even  after  pledging  themselves  to  do 
so.  It  then  became  necessary  to  ask  further  assistance  from  the  In- 
ternational Health  Board.    It  was  given  to  us. 

In  Mr.  Hardenburg's  unit  the  same  proposition  was  put  up,  and 
the  towns  pledged  themselves  to  raise  the  funds.  The  towns  all  car- 
ried out  their  pledge  in  his  unit,  but  unfortunately  it  was  found  that 
there  had  been  a  slight  underestimation  of  the  cost  of  the  work  in  that 
unit.  It  therefore  became  necessary  to  ask  for  assistance  in  his  unit. 
It  was  also  granted.  That  was  the  general  status  of  the  organization 
work. 

Speaking  just  for  a  minute  of  plans  for  the  future,  we  feel  very 
strongly  in  Texas — and  I  am  sure  the  cooperating  agencies  agree  with 
us — ^that  to  make  this  work  permanent  it  should  be  borne  to  a  very 
great  extent  by  the  towns  themselves,  and  we  are  planning  not  to  or- 
ganize any  new  work  in  Texas  except  on  that  basis. 

In  regard  to  increasing  the  appropriation  for  the  work,  we  will 
not  be  able  to  obtain  a  regular  appropriation  from  the  legislature 
until  next  September.  However,  the  legislature  meets  in  January, 
and  we  have  drafted  a  bill  for  an  emergency  appropriation  of  $56,000 
to  expand  our  work. 

As  I  stated  yesterday,  we  have  106  counties  in  the  malarial  belt  of 
the  State,  and  we  have  been  simply  deluged  by  requests  to  extend  this 
work.  Therefore  we  have  a  very  great  problem  to  handle,  so  we 
intend  to  ask  for  this  emergency  appropriation.  We  also  hope  that 
this  appropriation  will  enable  us  to  employ  sanitary  engineers  who 
will  be  paid  by  the  State.  In  addition  to  that,  naturally  we  want  as 
much  outside  assistance  as  we  can  obtain. 

I  am  very  proud  of  the  fact  that  Dr.  Ferrell  has  mentioned  that 
control  work  has  been  carried  on  in  Texas  at  a  very  low  per  capita 
cost — ^I  believe  64  cents. 

Dr.  Hatnb.  I  am  deeply  interested  in  this  subject.  I  listen  to 
these  statements  and  figures  and  I  don't  know  at  times  where  I  am 
at.  One  man  will  say  that  the  per  capita  cost  of  the  control  of 
malaria  is  50  cents  in  a  town,  and  that  is  compared  with  some  other 
town  in  which  the  per  capita  cost  is  as  high  as  $12.50.    Is  he  talking 
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about  the  same  thing  as  I  am  talking  about,  or  dm  I  talking  about 
an  entirely  different  proposition? 

I  want  to  bring  out  a  few  figures.  We  had  in  South  Carolina  a 
little  town  of  2,200  people,  and  they  had  malaria.  They  had  plenty 
of  it ;  and  it  wasn't  necessary  for  an  investigation  to  determine 
whether  they  had  malaria  or  not;  they  admitted  that  they  had  it. 
They  had  reported  600  cases  at  one  time,  and  the  probability  is  the 
unreported  cases  would  have  amounted  to  at  least  1,500  of  the  2,200 
inhabitants.  Now,  that  is  malaria,  and  that  is  a  town  tKat  is  inter- 
ested in  getting  rid  of  malaria.  In  Bamberg,  S.  C,  we  had  about 
7  square  miles  of  territory,  requiring  52  miles  of  ditches.  Some  of 
these  ditches  were  regular  ship  canals.  This  town  of  2,200  people 
had  to  put  up  about  $17,000  of  its  own  money  in  order  to  have  this 
work  done. 

Now,  we  had  other  little  towns,  probably  like  the  ones  referred  to, 
where  we  got  along  with  50  cents.  Those  towns  didn't  do  anything 
that  I  know  of  except  clean  out  a  few  ditches  and  do  a  little  oiling, 
etc.,  and  they  decreased  malaria  to  some  extent.  In*  this  comparison 
of  per  capita  costs  let's  have  some  standard  to  go  by. 

Now,  as  to  whether  you  are  going  into  the  town  and  say,  "  You  do 
all  of  this  work  and  we  will  supervise  it,"  or  whether  you  say, 
"  You  put  up  half  the  money  and  we  will  put  up  the  other  half," 
depends  on  whether  you  have  any  money  to  offer.  Of  course,  if 
you  don't  get  any  appropriation  from  the  State  board  of  health  for 
malaria  work,  naturally  you  have  to  go  to  the  towns  and  say,  "  You 
put  up  the  money;  I  can't  help  you  in  any  way."  The  only  thing 
left  for  the  town  is  to  put  up  all  the  money.  But  these  towns  knew 
as  well  as  we  did  that  the  State  board  of  health  had  put  up  some 
money,  and  they  wanted  their  part  of  it. 

Now,  our  program  in  South  Carolina  is  this:  We  propose  to 
have  a  malaria  division  under  the  State  board  of  health,  with  a 
competent  engineer  at  the  head  of  it.  We  believe  that  it  is  largely 
an  engineering  problem;  we  believe  that  there  are  some  medical 
problems  that  enter  into  the  control  of  malaria,  but  we  believe  that 
we  have  enough  medical  knowledge  in  the  State  board  of  health  to 
supply  the  necessary  medical  knowledge  to  the  engineer,  so  we  are 
not  going  to  put  a  doctor  in  charge  of  a  division  that  will  be  almost 
entirely  engineering  work.  We  propose  to  ask  our  legislature  for 
an  appropriation  of  $15,000  for  this  work.  It  is  a  large  amount  of 
money  for  South  Carolina.  South  Carolina  is  a  little  bit  of  a 
State;  probably  it  has  700,000  white  people  in  it,  and  the  Negroes 
don't  pay  taxes.  Get  that  in  your  head  when  you  talk  about  the 
amount  of  appropriation. 

We  are  faced  in  the  South,  if  not  all  over  the  United  States,  with 
a  period  of  extreme  stress — a  period  when  you  can  not  get  hold  of 
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money  under  any  circumstances.  I  know  of  several  instances  m 
which  men  have  gone  to  banks  and  offered  to  pledge  their  Liberty 
loan  bonds  and  couldn't  borrow  5  cents  on  them.  Those  are  the  con- 
ditions in  my  State.  Now,  when  you  talk  of  increasing  appropria- 
tions under  those  conditions,  the  legislatures  would  be  derelict  In 
their  duty  to  their  citizens  if  they  put  an  extra  tax  on  them. 

What  we  want  to  do  is  to  tide  over  this  period  of  1921  until  we 
get  back  into  a  period  of  prosperity  again.  To  do  that  we  are  go- 
ing to  have  to  call  on  the  International  Health  Board  to  tide  us 
over  1921  in  this  malaria  work.  If  we  are  going  to  do  anything  in 
1921,  it  will  be  to  hold  what  we  have  and  not  do  very  much  more. 

We  have  three  towns  that  have  agreed  to  continue  the  work  which 
we  have  done,  and  we  will  have  to  have  a  competent  man  to  tell 
them  what  to  do  and  to  see  that  they  do  it.  Then  we  propose  in 
two  or  three  towns  to  do  the  same  work,  but  not  this  intensive  kind, 
where  we  picked  out  the  most  malarial  place  in  the  State,  and  it 
cost  $12.50  per  capita,  and  it  was  worth  it. 

Dr.  Garrison.  I  think  we  are  going  to  be'  confronted  with  many 
difficult  problems  with  reference  to  securing  appropriations,  cer- 
tainly from  our  legislatures.  There  are  some  of  our  old  towns  that 
are  going  to  continue  the  work.  Some  of  them  may  have  to  be  coaxed 
a  great  deal ;  some  of  them  may  have  to  be  assisted.  I  think  the  en- 
gineers who  have  been  doing  that  work  probably  can  answer  thsit 
question  now  better  than  I  can.  Most  of  the  towns  have  made 
promises,  but  my  experience  this  year  has  led  me  to  come  to  this 
conclusion :  That  unless  they  put  up  the  money  by  the  time  work  is 
to  be  begun  in  the  spring  we  will  not  begin  control  measures.  We 
have  had  some  experiences  this  year  which  we  don^t  wish  to  occur 
again  in  1921. 

I  can't  very  intelligently  discuss  that  question  of  administration 
because  I  did  not  hear  it,  but  I  think  that  we  are  all  pretty  generally- 
agreed  as  to  the  plan  of  procedure.  As  to  the  agreement  between  the 
various  agencies,  there  is  one  thing  that  seems  to  me  must  be  definitely 
determined  at  this  time,  namely,  what  personnel  can  be  guaranteed 
to  the  various  States.    I  want  to  know  that,  if  possible,  now. 

We  have  been  asked  to  make  surveys  and  I  have  written  letters  to 
additional  units  stating  that  preliminary  surveys  would  be  made 
for  work  in  1921,  free  of  charge.  Some  of  them  have  answered 
favorably ;  some  of  the  surveys  have  been  made  and  they  report  they 
are  going  to  raise  the  money ;  others  that  they  are  going  to  try  to 
raise  the  money.  That  is  a  very  good  report,  and  it  is  encouraging, 
but  unless  they  do  put  up  the  money  we  are  not  going  to  undertake 
new  work. 

1  want  to  know  what  to  offer  the  old  towns  next  year.  I  did  not 
have  enough  personnel  this  year  to  secure  necessary  data  and  super- 
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vise  them.  As  a  result  the  work  has  not  been  as  successful  in  the  way 
of  mosquito  control  as  it  had  been  in  the  past,  and  for  that  reason 
we  have  received  some  criticism.  I  want  to  give  you  one  of  the  in- 
stances. In  the  city  of  Eldorado  the  Rotary  Club  requested  that  a 
survey  be  made.  It  was  made,  an  estimate  of  twenty-four  hundred 
and  odd  dollars  was  submitted,  and  the  Rotary  Club  underwrote  that 
amount,  the  city  agreeing  to  pay  something  like  four  or  five  him- 
dred  dollars.  After  a  great  deal  of  trouble  and  argument  the  appro- 
priation was  finally  actually  secured.  The  work  was  begun.  Along 
in  midseason  the  engineer  was  taken  ill  for  a  period  of  weeks,  and  we 
simply  couldn't  relieve  him,  and  during  this  time  the  inspector  did 
a  great  deal  of  ditching  which  was  unnecessary  and  expended  several 
hundred  dollars  that  was  unnecessary,  which  rendered  our  fund 
inadequate  to  do  the  job  well.  As  a  result  the  Rotary  Club  is  dissatis- 
fied and  I  am  to  be  called  on  for  an  explanation. 

Unless  we  can  get  definite  information  as  to  the  number  of  engi- 
neers we  can  count  on  next  year  we  can  not  make  out  our  program. 

Dr.  Ferrell.  You  have  4  new  towns  this  year,  and  you  hs^d  10  towns 
under  control  previously — 14  towns  in  Arkansas  up  to  date;  is  that 
correct  ? 

Dr.  Garrison.  Well,  that  doesn't  include  Little  Rock,  which  isnt 
in  the  joint  program. 

Dr.  Ferrell.  Might  I  ask  what  you  contemplate  in  the  way  of  a 
legislative  program  in  securing  funds  to  enable  the  State  board  of 
health  to  hold  what  has  been  begun  in  these  towns  ? 

Dr.  Garrison.  I  contemplate  asking  the  State  for  $10,000  annually 
for  a  period  of  two  years,  and  I  am  going  to  ask  the  International 
Health  Board  and  the  Public  Health  Service  to  finance  the  rest.  I 
don't  know  that  I  can  get  that  $10,000.  That  is  my  program.  If  I 
don't  get  aid  from  the  legislature  I  would  like  to  know  how  much 
supervision  we  can  count  on,  so  that  I  will  know  how  many  towns 
we  can  supervise  next  year. 

Dr.  Fricks.  Mr.  Chairman  and  gentlemen,  I  want  to  point  out  to 
you  the  danger  of  our  marking  time  in  malaria  control  in  the  small 
towns  and  not  investigating  every  factor  that  enters  into  malaria 
control  and  the  future  expansion  and  successful  continuation  of  our 
work.  Mr.  Le  Prince  and  Mr.  Rose  have  mentioned  one,  which  is 
reduction  in  cost.  Another  factor,  it  seems  to  me,  of  great  importance 
is  the  devising  of  some  plan  through  which  this  work  is  grafted  on 
to  the  permanent  health  work  of  the  State  and  the  community.  Per- 
sonally, I  feel  that  in  the  South  the  county  is  sure  to  be  the  local 
health  unit.  I  am  not  here  to  tell  you  how  you  are  going  to  graft  your 
particular  line  of  malaria  control  onto  the  health  program  of  the 
county.    Mr.  De  Mott  has  shown  you  how  it  was  done  in  Nassau 
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County,  in  New  York  State.  I  can't  tell  you  how  it  should  be  done 
in  any  particular  community,  yet  it  has  to  be  done  if  the  work  is  to  be 
permanent.  I  feel  that  if  we  hold  fast  to  that  which  is  good  in 
quinine  administration,  fish  control,  screening,  drainage,  and  educa- 
tion, and  properly  select  and  combine  the  control  measures  suitable 
to  any  given  locality,  we  will  be  able  to  extend  malaria  control 
throughout  the  rural  communities  of  the  South. 

Mr.  Lb  Pkince.  The  next  paper  will  be  on  fish  control,  by  Mr. 
Parker. 


FISH  CONTROL. 


George  Parker, 
Sanitary  Engineer,  International  Health  Board. 

For  such  a  tiny  fish  the  reputation  and  responsibility  of  Gambusia 
affhiis  are  prodigious.  Its  rapid  multiplication  and  insatiable  ap- 
petite for  mosquitoes  in  the  aquatic  stage  render  it  of  incalcuable 
value  in  field  operations  directed  toward  malaria  control. 

Much  has  been  said  regarding  the  life  history  and  the  ability  of 
Gambusia  to  adapt  itself  to  various  conditions.  This  paper  means 
to  deal  more  particularly  with  such  items  of  interest  as  have  been 
encountered  during  the  past  season  in  antimalaria  demonstration 
work. 

The  town  of  Athens,  Tex.,  having  a  population  of  3,704,  was 
selected  to  demonstrate  malaria  control  through  the  exclusive  use  of 
Gambusia. 

The  chief  industries  in  this  town  are  the  manufacture  of  bricks 
and  other  clay  products.  During  past  years  many  clay  pits  have 
been  abandoned,  and,  for  this  reason,  with  few  exceptions,  some  35 
ponds  have  been  created  well  within  the  town  limits.  Nineteen  of 
these  ponds  are  located  on  the  western  side  of  the  town  hardly  1,000 
feet  from  the  courthouse  building,  which  marks  the  center  of  the 
town,  and  are  surrounded  on  three  sides  with  dwelling  houses. 

On  April  30  the  work  of  stocking  all  ponds  was  commenced.  A 
total  of  14,720  Gambusia  was  placed  in  the  19  ponds  mentioned. 
Their  multiplication  was  rapid,  and  few  Anopheles  were  found 
breeding  up  to  the  month  of  June  when  the  heavy  vegetable  growth 
was  completely  removed.  Four  of  these  ponds  were  entirely  free 
from  this  growth,  due  to  their  peculiar  white  clay  banks.  Dry 
weather  which  followed  served  to  reduce  the  volume  of  water  in  the 
ponds  and  the  edges  were  entirely  free  from  vegetation.  Anopheles 
breeding  was  under  control.  Inquiry  and  observation  proved  that 
the  mosquito  nuisance  had  been  greatly  reduced. 

The  effect  of  this  work  is  best  demonstrated  by  the  following  ex- 
tract taken  from  a  written  statement  made  by  Dr.  J.  K.  Webster, 
c'ty  health  officer,  on  September  1, 1920: 

It  is  my  observation  tliat  although  there  is  more  malaria  in  Athens  this  season 
than  in  previous  years  there  has  been  but  very  little  in  the  area  of  mosquito- 
control  work.  In  fact,  in  my  own  practice  I  have  had  no  call  to  a  case  of  malaria 
within  the  area  of  the  work  done. 
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The  preliminary  survey  of  thi&  towii  developed  the  presence  of 
Gambusia  in  three  bodies  of  water :  One  shallow  pond  on  the  south- 
ern border  of  the  town,  a  large  pond  1  mile  north  of  town,  and  in  a 
slow-moving  stream,  running  northwest  from  the  last-mentioned 
pond.  This  stream  received  the  discharge  from  the  septic  tank,  and 
at  a  point  below  this  discharge,  the  largest  quantity  and  best  speci- 
mens of  the  fish  were  found. 

It  is  well  known  that  Gambusia  seek  out  their  own  habitat  when 
at  liberty  to  do  sO,  and  in  this  instance  they  showed  a  marked  prefer- 
ence for  the  stream  leading  from  the  septic  tank.  They  were  found 
in  the  small  shallow  overflows  of  this  stream  that  contained  the  same 
class  of  water,  and  also  in  the  stream  bed  where  their  presence  could 
not  be  distinguished,  except  by  their  movement,  on  account  of  the 
color  of  the  water.  These  fish  were  the  largest  and  best  specimens 
found  and  withstood  rough  transportation  well. 

In  Jacksonville,  Tex.,  a  town  where  complete  antimalaria  measures 
were  resorted  to  during  the  past  season,  Gambusia  were  used  entirely 
to  control  Anopheles  breeding  in  ponds,  with  the  same  result  as  pre- 
vailed in  Athens.  Some  experiments  were  carried  on  at  this  point. 
Stock  ponds  provided  with  Gambusia  were  rendered  entirely  free 
from  Ano^iheles  breeding  during  the  season,  though  water  held  in 
cow  tracks  at  the  edges  of  the  ponds  was  a  continual  source  of  breed- 
ing and  required  constant  attention. 

In  one  lake  the  Star  Head  minnow,  presumed  to  be  Fundultts 
nottii^  was  present  in  a  quantity  considered  sufficient  to  control  Anoph- 
eles breeding.  The  edges  of  the  lake  were  cleared  of  vegetation  and 
the  action  of  the  Fundulus  observed  over  a  period  of  six  w^ks. 
Anopheles  breeding  continued  and  increased  rather  than  diminished, 
though  the  breeding  was  not  prolific.  The  lake  was  then  stocked  with 
Gambusia,  and  in  a  very  short  time  Anopheles  breeding  was  under 
control. 

A  Gambusia  hatchery  was  established  in  this  .town  early  in  the 
season.  The  Gambusia  were  collected  from  points  ranging  from  1 
to  5  miles  from  the  town  and  placed  there  to  breed.  Other  ponds  and 
lakes  were  either  stocked  from  this  hatchery  or  the  fish  placed  in 
them  when  brought  to  town.  The  latter  method  seems  to  be  the  best 
to  follow,  especially  when  the  collecting  is  being  done  early  in  the 
season,  in  order  to  allow  the  fish  to  multiply  throughout  thejjear 
where  needed  and  reduce  the  original  number  necessary  for  stocking 
at  a  later  time.  A  hatchery  should,  however,  be  maintained  for  other 
reasons.  For  instance,  ponds  and  sluggish  streams  located  a  sufficient 
distance  not  to  be  considered  a  menace  to  the  town  from  a  point  of 
mosquito  flight,  yet  having  their  relative  importance  to  the  town, 
can  be  stocked  from  a  hatchery,  and  the  rural  communities  provided 
with  these  fish  at  will. 
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The  effect  of  Oambusia  on  Anopheles  has  been  mentioned  in  this 
paper,  but  so  far  the  Culex  has  been  given  no  consideration.  Several 
observations  along  this  line  made  during  the  season  are  worthy  of 
mention. 

The  Gambusia  hatchery  in  Jacksonville  remained  in  first-class  con-^ 
dition  during  the  entire  season.  In  no  instance  were  the  banks  at  the 
water  edge  grass  grown.  Repeated  inspections  were  made  for  mos- 
quito breeding  in  the  pond.  Never  were  Anopheles  larvee  found,  but 
on  several  occasions  full-grown  Culex  larvae  were  present.  In  two 
ponds  to  the  south  of  this  town,  far  enough  from  the  area  under 
Anopheles  control  to  require  no  clearing,  and  with  grass-grown  edges, 
except  for  a  few  weeks  during  an  exceedingly  dry  spell,  Gambusia 
were  placed  toward  the  middle  of  the  season.  Anopheles  larvae  were 
few  after  this  period,  and  only  occasionally  was  an  Anopheles  pupa 
located,  while  a  branch  and  small  pools  a  few  yards  distant  contained 
them  in  abundance.  The  ponds  contained  Culex  larvae  and  pupae 
throughout  the  season.  This  condition  occurred  in  several  other  in- 
stances, including  the  ponds  stocked  with  Gambusia  in  Athens.  The 
places  under  observation  were  known  to  be  adapted  to  Anopheles 
breeding,  as  the  presence  of  this  mosquito  was  marked  prior  to  stock- 
ing with  fish. 

I  do  not  mean  to  say  that  Gambusia  will  not  eat  Culex  larvae.  In 
small  glass  bowls  it  was  demonstrated  that  they  do,  and  like  them. 
This  was  also  demonstrated  in  a  section  of  ditch  that  remained  wet 
after  the  greater  portion  had  dried.  This  section  was  several  hun- 
dred feet  in  length  and  about  3  feet  wide.  It  contained  prolific  Culex 
breeding  and  hardly  any  Anopheles.  After  stocking  with  Gambusia 
the  Culex  breeding  was  practically  eliminated  in  a  few  days. 

Anopheles  and  Culex  larvae  were  put  in  a  small  glass  bowl  in  equal 
numbers,  with  Gambusia,  and  the  Culex  were  eaten  first.  This  is 
attributed  to  the  fact  that  the  water  was  clear,  and  the  fish,  remaining 
below  the  surface,  saw  the  Culex  first  as  they  dived  for  protection, 
while  the  Anopheles  remained  on  top  of  the  water  near  the  edge  of 
the  glass  bowl. 

It  may  be  said  that  Culex  breed  more  prolifically  than  Anopheles 
and  that  this  would  be  the  explanation  for  my  observations.  I  be- 
lieve that  it  has  something  to  do  with  it,  but  in  stressing  the  point  I 
think  the  Culex  obtain  better  protection  under  natural  conditions 
from  the  Gambusia,  swimming  at  the  surface,  because  they  dive  and 
are  able  to  elude  them  by  hugging  the  bottom  in  shallow  water,  while 
the  movements  of  the  Anopheles  are  visible  at  the  surface. 

As  a  natural  enemy  to  the  breeding  mosquito  the  Gambusia  affinis 
can  not  be  overestimated,  particularly  in  its  action  against  the 
malaria^ransmitting  mosquito,  Anopheles. 
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Discussion. 

Mr.  Le  Prince.  I  want  to  .call  upon  Dr.  Howard,  who  has  done 
some  very  good  fish-control  work  in  Mississippi,  and  probably  at 
other  points  in  the  past,  to  open  the  discussion  of  this  paper. 

Dr.  Howard.  I  have  heard  Mr.  Parker's  paper  with  interest  and 
satisfaction — with  interest  because  it  was  very  instructive,  and  with 
satisfaction  because  it  confirms  my  faith  in  the  Gambusia  as  a  very 
valuable  ally  in  mosquito  control. 

Since  1917  I  have  had  in  charge  a  rural  area  in  Mississippi  con- 
sisting of  about  36  square  miles,  where  we  have  been  experimenting 
with  the  Gambusia  as  an  agent  of  mosquito  control.  The  area  is 
purely  rural  in  nature  and  has  a  population  of  600  people.  It  is  in 
the  hill  section  of  Mississippi,  where  corn  and  cotton  are  the  main 
products,  and  where  the  usual  methods  of  cultivation  are  employed. 

In  1917  and  1918  our  activities  consisted  entirely  of  making  obser- 
vations and  studying  natural  conditions.  During  this  time  it  was 
noted  that  the  Gambusia  was  already  actively  functioning  in  many 
water  deposits  under  natural  conditions  as  a  control  agent  in  mosquito 
production,  and  it  was  early  determined  to  employ  the  Gambusia  as 
extensively  as  results  would  justify  in  our  plans  for  mosquito  control. 

At  the  opening  of  the  season  of  1919  control  measures  were  insti- 
tuted consisting  at  first  of  drainage,  training  of  ditch  and  stream 
channels,  clearing  away  of  vegetation,  debris,  edging,  etc.  Water 
deposits  which  could  not  be  permanently  disposed  of  by  drainage 
were  prepared  and  stocked  with  fish.  At  first  some  oil  was  used,  but 
later  the  fish  supplanted  the  use  of  oil  almost  entirely,  so  that  by  the 
end  of  the  season  of  1919,  90  per  cent  of  all  water  deposits  in  the 
district  were  being  successfully  controlled  with  the  fish. 

During  the  present  season  (1920)  we  have  maintained  mosquito 
control  in  a  like  proportion  of  our  water  deposits  with  fish  alone.  As 
the  season  of  1920  opened  we  found  that  the  majority  of  water  de- 
posits stocked  with  the  Gambusia  in  1919  had  retained  their  comple- 
ment of  fish  through  the  winter,  and  only  about  8,000  fish  were  nec^- 
sary  to  restock  the  entire  area  during  the  season  of  1920. 

In  practically  all  of  the  water  deposits  of  any  size  and  of  a  per- 
manent nature,  the  only  work  required  during  the  season  of  1920  was 
the  clearing  away  of  debris,  falling  leaves,  and  vegetation,  to  expose 
the  mosquito  larvae  to  the  fish.  In  the  district  referred  to  there  were 
228  classified  water  deposits  consisting  of  lakes,  ponds,  creeks,  ditches, 
pools,  potholes,  dipping  vats,  cisterns,  and  springs.  All  classes  of 
water  deposits  were  stocked  with  the  Gambusia  with  uniformly  good 
results. 

Our  experiences  and  observations  during  the  three  years  of  our 
experiment  convince  me  that  in*  those  sections  of  the  South  where 
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the  Gambusia  is  indigenous,  or  in  any  section  where  it  may  thrive,  it 
can  be  employed  to  great  advantage  in  mosquito  control,  and  I  kno^ 
of  no  agent  of  control  which  will  function  satisfactorily  with  so 
little  supervision  and  preparation  of  the  individual  water  deposit. 

With  reference  to  the  occasional  breeding  of  mosquitoes  in  water 
deposits  stocked  with  the  Gambusia,  our  observations  agree  with 
the  statement  made  by  Mr.  Parker  that  it  is  the  Culex  which  is 
most  often  found,  the  larvee  of  the  Culex  seeming  to  be  more  often 
able  to  escape  destruction  by  the  Gambusia  than  the  larvee  of  the 
Ailopheles. 

Mr.  Le  Prince.  It  is  one  minute  of  12,  and  this  discussion  will  be 
continued  this  afternoon.    The  meeting  is  now  adjourned  until  1.30. 

Afternoon  Session,  November  16,  1920. 

Mr.  Le  Prince.  I  am  going  to  call  on  Dr.  Griffitts  to  continue  the 
discussion  on  fish  control.  I  know  perfectly  well,  particularly  on 
the  Texas  coastal  plain  and  other  sections,  the  fish  are  giving  us  very 
satisfactory  results,  but  I  want  to  know  about  places  where  they  are 
giving  poor  results  and  what  it  is  due  to — whether  you  run  across 
places  where  the  Gambusia  are  unsatisfactory  and  just  what  the  diffi- 
culties are,  and  any  other  pertinent  remarks  you  wish  to  make. 

Dr.  GRirFiTTS.  Mr.  Chairman,  I  have  had  no  experience  and  no 
observation  of  places  where  Gambusia  are  useless.  I  believe  they 
are  of  use  wherever  they  occur,  and  that  they  have  been  an  important 
adjunct,  or  ally,  as  the  term  was  used  by  one  speaker  this  morning, 
in  keeping  down  malaria  naturally;  and  in  many  instances  they 
have  been  put  into  places  where  they  have  done  valuable  service. 

One  speaker  referred  to  his  relying  upon  fish  control  solely.  I 
don't  know  of  any  place  or  any  body  of  water  in  any  part  of  the 
country  where  vegetation  will  grow  where  you  can  apply  fish  con- 
trol solely.  Probably  on  account  of  the  peculiarity  of  the  method 
by  which  they  come  into  the  world,  the  top- feeding  minnow,  in  my 
estimation,  requires  "  wet-nursing  "  in  order  to  get  it  to  do  the  things 
that  we  want  it  to  do.  The  "  wet  nursing  "  consists  in  patrolling  and 
cleaning  your  pond  edges  and  in  keeping  them  as  near  absolutely 
free  as  possible  from  vegetation  and  from  floatage  of  different  kinds 
in  order  that  the  top- feeding  minnow  may  see  the  wiggle  tail  when  it 
wiggles.  I  have  seen  Gambusia  pass  up  to  and  actually  touch  the 
larvfiB  and  not  devour  them  until  some  motion  was  perceptible. 
The  more  floatage  you  have  the  less  movement  you  are  going  to  have 
on  the  part  of  the  larvcB.  I  have  never  observed,  except  in  artificial 
containers,  the  attack  of  the  top- feeding  minnow  on  larvae  except 
when  the  larvae  moved. 

Some  of  the  worst  breeding  places  of  Anopheles  that  I  have  ever 
seen  were  bodies  of  water  that  were  well  stocked  with  the  top- 
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feeding  minnow — naturally  stocked — where  the  vegetation  was  of 
such  a  character  as  to  afford  hiding  places,  and  the  wiggle  tails  would 
not  be  attacked  by  the  top-feeding  minnow. 

For  control  of  malaria  about  impounded  water  or  hydroelectric 
power  projects  it  is  important  to  early  establish  fish  hatcheries  and 
to  supply  these  large  bodies  of  water  with  top-feeding  minnows. 
This  is  relatively  inexpensive,  and  it  is  very  important  work.  I 
would  like  to  stress  its  importance,  because  Southern  State  health 
officers,  if  there  are  any  of  them  here  who  haven't  had  these  problems, 
will  have  them  come  up.  In  a  great  many  waters  there  are  alreAiy 
top-feeding  minnows  and  they  can  be  increased  in  enormous  num- 
bers and  transferred  to  the  reservoirs. 

I  do  believe  that  whenever  possible  in  malaria-control  work  every 
pond  should  be  unwatered  by  drainage  if  feasible  because  of  this  one 
fact:  You  must  depend  upon  the  local  community  to  continue  this 
work,  and  it  is  easier  to  keep  places  unwatered  than  it  is  to  do  this 
"  wet  nursing  "  for  the  top-feeding  minnow  that  I  spoke  of.  When- 
ever the  use  of  minnows  in  mosquito  eradication  would  in  any  measure 
discourage  the  drainage  operations  that  are  more  or  less  permament 
and  which  the  people  will  maintain  better,  I  would  certainly  resort  to 
the  latter,  the  more  i)ermanent  work. 

There  were  several  places  in  North  Carolina  where  we  did  demon- 
stration work.  The  Gambusia  is  naturally  very  prolific  in  those 
sections.  We  did  some  very  good  control  work  by  cleaning  pools 
and  by  keeping  ditches  clean  for  their  action,  and  thereby  cutting 
down  oiling  expenses,  but  wherever  leaves  dropped  in  the  water,  or 
the  edges  had  not  been  sufficiently  cleaned  we  invariably  found 
Anopheles  larvae  in  various  stages.  You  can  not  apply  Gamhtuia 
affinia  without  also  preparing  your  pools  so  that  they  can  get  around 
and  do  their  work. 

Mr.  Le  Prince.  We  will  hear  from  Mr.  Hildebrand  on  the  sub- 
ject of  fish  control. 

Mr.  Hildebrand.  Mr.  Chairman  and  gentlemen,  in  the  main  I 
agree  with  what  has  been  said  in  regard  to  mosquito  control  by  fish. 
However,  the  last  speaker  made  a  few  remarks  which  do  not  agree 
with  my  observations.  For  instance,  if  I  did  not  misunderstand 
him,  he  thinks  it  necessary  to  remove  all  vegetation  from  water  in 
order  to  get  100  per  cent  mosquito  control  by  the  use  of  fish.  This 
I  don't  consider  necessary  in  a  large  number  of  conditions,  depending; 
in  a  large  measure  on  the  number  of  minnows  that  are  present  anJ 
the  general  biological  conditions  which  prevail.  I  will  come  to  that 
again  a  little  later. 

The  reports  this  morning  were  certainly  very  pleasing  to  me,  and 
I  learned  one  thing  that  I  hadn't  observed,  that  the  Gambusia  is 
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more  effective  in  eradicating  the  Anopheles  than  the  Culex.  An 
effort  will  be  made  to  verify  this. 

I  was  rather  disappointed  not  to  hear  anything  of  the  cost  of  the 
work  at  Athens,  Tex.  It  may  be  that  Mr.  Parker  didn't  have  time 
to  bring  that  out,  but  if  time  is  available  I  wish  he  would  do  that  yet. 
No  actual  figures  of  any  work  that  has  been  done  with  fish  are  avail- 
able, but  I  can  state  that  in  the  summer  of  1918,  with  the  help  of 
one  laborer  all  the  time,  and  two  laborers  part  of  the  time,  a  large 
series  of  ponds,  probably  several  hundred,  around  Augusta,  Ga.,  was 
absolutely  taken  care  of.  You  can  figure  for  yourself  what  the  cost 
was  as  compared  with  other  methods,  and  we  had  absolute  control, 
but  we  spent  more  money  and  did  more  work  than  was  necessary  be- 
cause we  couldn't  afford  to  experiment  around  the  camp  there.  We 
didn't  use  any  oil  in  any  of  those  ponds  on  the  Augusta  side  at  any 
time,  with  the  exception  of  treating  large  floating  masses  of  algal 
pads.  We  at  first  treated  these  algal  growths  with  copper  sulphate, 
which  worked  very  satisfactorily,  but  this  was  more  expensive  and 
slower  than  simply  to  oil  the  pads. 

Now,  just  a  word  about  the  history  of  fish  control.  The  first 
practical  test  of  this  method  of  control  that  I  know  of,  on  any  large 
scale,  was  made  at  Dallas,  Tex.,  by  Mr.  Van  Hovenberg  about  1916. 
In  the  spring  of  1918,  upon  the  request  of  the  Public  Health  Service, 
I  was  detailed  to  Augusta,  Ga.,  to  do  the  work  of  which  mention 
already  has  been  made,  and  my  superior  officer  expressed  extreme 
doubt  as  to  the  practicability  of  fish  control.  His  information  was 
derived  from  the  work  done  at  Mound,  La.,  situated  in  the  Delta 
region,  where  the  minnows  are  so  generously  distributed  that  there  is 
scarcely  a  place  where  a  comparison  can  be  obtained  of  the  difference 
in  mosquito  production  when  they  are  present  and  when  they  are 
absent. 

In  the  summer  of  1918  certain  ponds  at  Augusta  were  stocked 
with  fish  and  I  think  they  have  about  reached  their  natural  biologi- 
cal possibilities  at  this  time.  I  made  careful  inspections  there  last 
August  and  there  are  less  than  a  dozen  ponds  that  we  stocked  in  1918 
which,  without  having  received  one  bit  of  help  since  1918,  do  not 
have  to-day  100  per  cent  mosquito  control.  Compare  this  with  a 
certain  pond  in  the  same  vicinity  built  since  1918,  and  therefore  not 
stocked  with  minnows,  and  which  had  become  largely  overgrown 
with  vegetation,  yet  not  as  badly  as  some  of  the  ponds  in  which  fish 
are  present  and  where  99.99  per  cent  mosquito  control  prevailed.  In 
making  dips  in  the  very  densest  vegetation  in  ponds  where  fish  were 
established  we  probably  didn't  average  one  larva  or  pupa,  while  the 
new  pond,  which  supported  no  fish,  yielded  from  25  to  100  larvae  in 
one  dip.    I  presume  that  this  is  exceptional,  but  I  am  not  here  to 
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state  that  that  condition  would  not  have  prevailed  in  the  other  ponds 
if  the  minnows  had  not  been  present. 

Now,  I  made  some  investigations  this  summer  and  have  given  par- 
ticular  attention  to  the  distribution  of  Gambusia,  and  this  interesting 
fact  has  come  to  my  attention:  That  Gambusia  is  limited  almost 
entirely  to  the  malaria  belts.  For  instance,  in  Austin,  Tex,,  which  is 
not  in  a  malarious  section,  although  some  favorable  bodies  of  water 
are  present,  only  a  very  few  top  minnows  were  found  upon  an  exten- 
sive investigation.  The  same  is  true  at  Atlanta,  Ga.,  and  at  Nashville, 
Tenn. 

The  matter  mentioned  by  Dr.  Griffitts  concerning  the  attraction 
of  Gambusia  by  the  motion  of  the  wiggler  is  interesting  and  im- 
portant. Gambusia  does  not  seem  to  have  developed  good  eyesight, 
for  very  often,  as  Dr.  Griffitts  said,  it  will  nose  a  wiggler  but  will 
not  take  it,  but  the  moment  it  moves  ths^t  wiggler's  life  is  lost.  The 
range  of  sight  appears  to  be  limited  to  about  3  inches,  and,  of 
course,  it  is  usually  essential  that  we  do  not  have  too  much  vegeta- 
tion to  protect  the  wiggletails  and  to  hide  their  movements.  On 
the  other  hand,  I  have  seen  perfect  mosquito  control  under  the  most 
unfavorable  conditions  imaginable  with  respect  to  plant  growths, 
I  refer  to  a  lake  at  Perry,  Fla.  Mr.  Foster  will  bear  me  out  in  that 
statement.  I  want  to  state,  however,  that  we  -have  at  Perry,  in 
addition  to  the  Gambusia,  another  fish,  the  smallest  American  verte- 
brate, Heterandria  formosa.  Now,  that  may  be  a  factor  there,  as 
it  is  much  smaller  than  Gambusia,  and  I  imagine  it  can  get  through 
and  over  vegetation  where  Gambusia  can  not  go. 

Mr.  LePrince  has  given  me  a  large  amount  of  liberty,  and  I 
shall  take  advantage  of  that  now.  He  told  me  to  tell  the  sanitarj' 
engineers  what  they  did  that  should  not  have  been  done  and  what 
they  did  not  do  that  should  have  been  done. 

I  was  very  greatly  pleased  with  the  general  attitude  of  the  sani- 
tary engineers  toward  fish  control,  and  I  think  that  the  Public 
Health  Service  can  congratulate  itself  upon  the  able  men  it  has.  I 
found  them  extremely  earnest  and  enthusiastic  as  a  rule.  Now, 
the  main  criticism  that  I  have  to  offer  is  that  insufficient  time  is 
devoted  to  inspections.  I  realize  that  the  sanitary  engineers  have 
a  great  amount  of  work  to  do,  and  many  things  to  attend  to,  but 
inspections,  if  they  can  not  make  them  themselves,  cdn  be  turned 
over  to  assistants  in  a  large  measure.  We  can  not  know  what  is 
going  on  in  any  body  of  water  unless  we  examine  it.  I  will  say 
this;  Before  I  would  do  any  work  on  a  body  of  water,  such 
as  cleaning  out  vegetation  or  floatage  of  any  kind,  I  would  want 
to  know  if  it  was  necessary.  Take  the  example  at  Perry,  Fla.  If 
Mr.  Foster  had  attempted  to  clean  out  the  vegetation  from  that  lake^ 
it  would  have  cost  hundreds  of  dollaris  and  it  would  not  have  been 
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necessary;  but  he  simply  kept  on  inspecting  from  time  to  time  and 
found  it  unnecessary.  A  similar  condition  prevailed  at  Thomas- 
ville,  Ga.  However,  later  in  the  season  it  became  necessary  to  give 
this  pond  a  cleaning,  but  if  the  sanitary  engineer  had  not  been  on 
the  job  and  kept  it  under  observation  he  would  simply  have  said: 
"  This  is  a  bad  place ;  we  can  not  get  mosquito  control  here  without 
cleaning  it."  I  was  there  in  August  and  made  an  inspection.  We 
did  not  find  any  large  larvae,  but  we  found  small  ones.  Mr.  Old 
did  find  mosquito  production  there  late  in  the  season,  and  it  became 
necessary  to  clean  this  body  of  water  once. 

That,  I  believe,  is  about  all  the  criticism  I  have  to  offer,  except 
that  I  might  give  an  instance  of  some  work  that  was  done  simply 
because  time  was  not  taken  to  see  whether  or  not  the  work  would  be 
necessary.  A  certain  pond,  which  I  had  designated  a  hatchery,  was 
drained.  It  was  a  pond  in  which  such  conditions  prevailed  that  I 
feel  certain  that  not  one  mosquito  would  have  come  out  of  it  the 
past  summer. 

The  sanitary  engineers  may  have  their  reasons  for  doing  that 
kind  of  work,  but  if  they  are  primarily  concerned  with  the  control 
of  malaria,  then  such  drainage  work  should  not  be  done.  Of  course, 
if  it  is  desirable  to  reclaim  land,  that  is  a  different  thing  altogether. 

Now,  to  make  my  position  perfectly  clear,  I  want  to  read  just  a 
few  pages  from  a  rough  draft  of  a  report  that  I  have  just  written 
and  which  may  be  published  in  time.  This  report  is  subject  to  re- 
vision, and  before  we  get  through  with  the  discussion  this  afternoon 
I  desire  to  make  some  changes.  I  have  tried  to  make  myself  clear, 
but  still  I  found  that  somebody  every  little  while  says  that  this  man 
Hildebrand  claims  that  fish  will  do  it  all.  I  never  made  such  a  state- 
ment, for  I  thoroughly  appeciate  that  fish  control  has  its  limita- 
tions.    [Reading :] 

Top  minnows  are  of  great  value  in  controlling  mosquito  produc- 
tion in  all  permanent  standing  bodies  of  water,  if  in  fact  they  are 
not  the  only  agent  known  to  date  which  successfully  controls  mos- 
quito breeding  in  ponds  and  lakes.  It  has  been  demonstrated  that 
top  minnows  are  also  very  useful  in  sluggish  ditches  and  streams, 
for  at  Savannah,  6a.,  all  the  ditches  of  the  abandoned  rice  fields 
which  supported  top  minnows,  even  though  in  many  instances  quite 
extensively  overgrown  with  vegetation,  were  under  almost  perfect 
control  during  the  latter  part  of  the  mosquito-breeding  season  of 
1920,  when  the  writer  made  inspections  at  frequent  intervals.  Iden- 
tical results  were  observed  under  similar  conditions  earlier  in  the 
season  of  1920  at  Gulfport  and  Biloxi,  Miss.,  Wilmington,  N.  C, 
and  many  other  places.  Minnows  also  are  used  in  borrow  pits, 
pools,  potholes,  cisterns,  and  shallow  wells.  It  frequently  is  feas- 
ible to  use  fish  more  economically  than  oil  in  temporary  pools  and 


48  SECOND  ANNUAL  ANTIMALABIA  CONFERENCE. 

ditches,  depending  upon  how  near  at  hand  a  supply  of  minnows  is 
available,  and  generally  upon  the  length  of  time  such  temporary 
waters  will  remain.  It  probably  seldom  is  practicable  to  use  fish 
when  the  waters  dry  up  in  less  than  one  month  yet  occasionally 
stocking  a  pool  with  fish  is  less  expensive  than  one  application  of 
oil.  Under  such  conditions  it  is  an  advantage  to  oil  pools  remain- 
ing even  a  shorter  period  than  one  month.  The  situation,  with  re- 
spect to  the  available  supply  of  minnows  and  the  cost  of  applying 
oil,  in  such  instances  must  determine  which  method  is  the  more 
practicable.  It  is  sometimes  an  advantage  to  dig  a  pit  in  the  deep- 
est part  of  a  temporary  pool  or  swamp  which  may  hold  enough 
water  to  carry  at  least  some  of  the  minnows  through  a  period  of 
drought. 

Top  minnows  may  be  used  under  at  least  the  following  conditions 
under  which  oil  can  not  be  used  to  advantage:  (a)  In  ponds  and 
lakes  were  a  continuous  film  of  oil  can  not  be  maintained  because  of 
being  driven  to  one  shore  by  wind  action.  (6)  In  waters  used  for 
drinking  purposes,  whether  for  man  or  beast,  where  oil  is  objection- 
able, (o)  In  places  where  there  is  tall  vegetation  which  breaks  the 
oil  film,  but  which  very  frequently  does  not  hinder  mosquito  control 
by  fish.  Conditions  produced  by  plant  growths,  of  course,  exist 
under  which  absolute  control  with  fish  may  fail,  but  under  such  con- 
ditions practically  the  same  process  of  cutting  and  removing  vegeta- 
tion is  necessary  to  secure  control  either  with  oil  or  with  fish.  Fish 
control  being  of  a  much  more  permanent  character  than  oiling,  there- 
fore is  preferable. 

Fish  control,  aside  from  the  cost,  has  the  decided  advantage  over 
oiling  of  being  very  much  more  permanent  in  its  resulta  Oil,  as  is 
well  known,  must  be  applied  throughout  the  sunmier  at  intervals 
of  from  7  to  10  days,  and  during  rainy  weather  oftener,  to  secure 
mosquito  control.  The  writer  has  not  seen  a  permanent  body  of 
water  where  the  fish  were  once  established  where  they  did  not  remain, 
unless  killed  or  driven  away  by  pollution.  The  many  ponds  at 
Augusta,  Ga.,  which  either  were  already  naturally  stocked  or  which 
were  stocked  artificially  in  1918  were  nearly  all  under  perfect  control 
in  August,  1920,  the  fish,  in  many  instances,  having  greatly  multi- 
plied, while  in  other  ponds  a  biological  limit  of  production  probably 
had  been  reached  in  1918. 

The  relative  cost  of  mosquito  control  with  fish  or  with  oil  for  a 
single  season  has  not  been  well  established,  for  no  data  on  some- 
what similar  situations  have  been  collected,  but  it  is  evident  that  if 
top  minnows  are  available  in  a  given  locality,  and  they  are  abundant 
almost  everywhere  in  the  malarious  sections  of  the  South,  then  the 
cost  of  fish  control  consists  merely  in  distributing  the  fish,  and,  in 
some  instances  at  least,  the  fish  must  be  assisted  by  removing  vege- 
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tation  and  floatage  which  furnish  hiding  places  for  the  immature 
mosquito  against  fish.  When  oil  is  used,  the  cost  of  the  product  with 
present  prices  is  a  large  item.  The  cost  of  distributing  and  spraying 
the  oil  at  frequent  intervals  undoubtedly  is  greater  than  stocking  the 
waters  with  fish  in  the  same  locality,  under  the  average  conditions 
obtaining  in  the  malarious  sections  of  the  South,  and  the  removing 
of  vegetation  and  floatage  is  sometimes  necessary  whether  using  oil 
or  fish.  It,  therefore,  is  quite  evident  that  as  far  as  fish  can  be  used 
certainly  the  cost  of  the  oil  is  saved  by  employing  fish,  with  the 
further  advantage  that  the  mosquito  control  obtained  with  fish  is  not 
limited  to  the  first  season  but  will  continue  indefinitely. 

Conditions,  of  course,  exist  when  oil  can  be  used  to  advantage  and 
when  fish  are  worthless.  Fish,  of  course,  can  not  be  employed  where 
a  mere  film  of  seepage  exists  or  in  footprints,  and  it  frequently  is 
not  advantageous  to  use  fish  in  very  temporary  pools,  ditches,  and 
swamps.  Top  minnows  frequently  do  not  work  well  in  swiftly  flow- 
ing creeks  which,  however,  have  quiet  coves  and  pools.  It  there- 
fore, because  of  the  small  cost  and  the  more  permanent  results,  seems 
advisable  to  use  fish  under  all  conditions  under  which  they  will 
provide  mosquito  control  and  to  apply  the  oil  treatment  only  when 
fish  can  not  be  successfully  used. 

Drainage  undoubtedly  deserves  first  place  among  the  measures 
of  mosquito  control  because  of  its  permanent  character,  but  it  is  a 
recognized  fact  that  all  water  deposits  can  not  be  eliminated.  The 
cost  of  drainage  is  usually  high  and  therefore  in  many  localities  pro- 
hibitive. It  is  not  always  possible  to  replace  control  by  drainage  with 
fish,  i.  e.,  when  the  breeding  areas  consist  of  waters  which  will  not 
support  fish,  but  it  is  quite  feasible  to  employ  fish  in  all  permanent 
standing  wj^ters  which  are  not  polluted  or  overpopulated  with  large 
predaceous  fishes.    Fish  control  is  especially  recommended  for  rural 

sections  and  for  other  localities  when  funds  for  the  more  expensive 
measures  are  not  available.  Certainly  a  great  reduction  in  malaria 
can  be  obtained  by  the  judicious  distribution  and  protection  of  top 
minnows. 

Dr.  Griffttts.  I  would  like  to  ask  what  method  you  employ  to 
transfer  minnows  from  one  pond  to  another.  Also  has  it  been  your 
experience  that  lily-pad  ponds  don't  produce  Anopheles,  as  a  general 
rule,  in  sufficient  numbers  to  be  of  sanitary  importance  ? 

Mr.  H11.DEBRAND.  Dr.  Griffitts's  first  question  relative  to  the  trans- 
porting of  top  minnows :  I  have  used  lard  cans  frequently,  although 
the  standard  method  seems  to  be  milk  cans.  The  lard  can  is  pref- 
erable to  the  milk  can  in  some  respects,  although  it  is  harder  to  han- 
dle in  shipments.  The  amount  of  water  you  should  use  and  the 
number  of  fish  to  carry  is  a  thing  regarding  which  each  man  has  to 
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use  his  own  judgment.  If  the  weather  is  hot,  you  should  not  carry 
over  50  minnows  in  a  60-pound  lard  can,  but  if  the  weather  is  cool. 
I  think  you  would  be  safe  in  carrying,  say,  from  three  to  five  hun- 
dred. The  weather  conditions  must  govern  very  largely,  andj  of 
course,  the  temperature  of  the  water  is  the  important  thing.  We 
have  had  heavy  losses  in  transporting  fish,  and  again  we  have  trans- 
ported large  lots  and  lost  practically  none.  Also  it  seems  that 
weather  that  is  hot  and  sultry,  particularly  when  there  are  showers, 
is  a  bad  time  to  transport  fish.  You  should  transport  fish  either  at 
night  or  on  a  cloudy  day. 

As  to  the  lily  pads,  where  we  find  them  along  the  surface  of  the 
water,  they  will  not  do  any  damage ;  but  some  of  the  reeds  are  con- 
stantly dying,  and  ofttimes  they  form  a  clump  which  can  not  be 
reached  by  fish.  When  that  condition  prevails  the  lily  pads  must  be 
removed,  and  I  think  that  ordinarily  this  can  be  done  at  a  small 
cost  and  probably  it  would  be  advantageous  to  do  it  at  once;  but 
I  have  seen  instances  where  it  was  very  expensive,  and  individual 
conditions  would  have  to  govern. 

Mr.  Clarke.  I  would  like  to  ask  what  are  the  chief  enemies  of  the 
Gambtma  aifmis, 

Mr.  HiLDEBRAND.  The  worst  enemy  of  all  is  the  fish  that  is  gener- 
ally known  in  the  South  as  fresh-water  trout,  in  the  North,  the 
large-mouthed  black  bass.  From  observations  that  I  have  made  it 
isn't  the  adult  fish  so  much  that  does  the  damage  as  the  small  ones 
that  venture  into  the  shallow  water;  for  instance,  a  large-mouth 
black  bads  from  3  to  4  inches  in  length.  Pike  and  pickerel  also  feed 
on  fish.  I  think  more  important  enemies  are  the  water  snakes.  I 
believe  it  is  advisable  to  kill  the  water  snakes  just  as  far  as  possible 
around  the  ponds  where  we  wish  to  establish  fish  control.. 

(The  conference  gave  Mr.  Hildebrand  a  rising  vote  of  thanks.) 

Mr.  Ropes.  Mr.  Chairman,  I  would  like  to  say  in  defense  of  the  en- 
gineers that  one  reason  we  have  for  draining  places  such  as  Mr.  Hil- 
debrand mentioned  is  because  it  is  obvious  that  fish  control  will  not 
be  permanent.  I  have  had  perfect  fish  control  in  several  borrow  pits, 
but  grass  has  now  begun  to  grow  around  the  edges.  Now,  next  year, 
when  I  won't  be  there,  there  will  be  grass  all  around  the  borrow  pits, 
and  although  fish  control  is  perfectly  adequate  this  summer  it  will 
not  be  so  next  year. 

We  had  a  great  many  Gambusia  in  Arkansas  this  year  and  we 
found  them  perfectly  effective  wherever  the  vegetation  was  kept 
down.  Just  as  soon  as  this  is  omitted,  so  that  the  Anopheles  are 
protected  from  the  fish,  there  is  plenty  of  breeding. 

Mr.  Stromquist.  My  work  in  the  field,  by  personal  association,  has 
given  me  the  greatest  admiration  for  two  individuals:  First,  Mr. 
Jj^  Prince;  second,  Gambusia.    We  had  in  a  town  of  about  6,500 
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population  in  Tennessee  an  appropriation  of  $5,000  for  this  season's 
work,  out  of  which  we  saved  $2,700.  The  difference  between  the 
actual  cost  and  the  estimated  cost  is  entirely  due  to  the  presence  of 
Gambusia,  and  I  think  it  doesn't  quite  coincide  with  Dr.  Griffitts' 
statement  about  Gambusia  not  being  suitable  for  lands  that  are  over- 
flowed, because  our  great  problem  was  river  bottoms,  which  during 
the  winter  are  overflowed,  and  when  the  water  went  down  it  left  a 
number  of  sloughs  and  ponds,  which  were  well  stocked  with  Gam- 
busia, and  we  didn't  do  a  foot  of  ditching  there. 

Last  simuner  I  was  called  to  a  little  village  about  20  miles  from 
Memphis.  At  this  village  there  was  an  artesian  well  overflowing 
into  a  stock  pond  which  in  turn  overflowed  into  a  pasture.  There 
were  about  2  or  3  acres  of  this  pasture  covered  with  water  up  to 
6  inches  deep,  with  such  a  dense  growth  of  grass  that  the  water 
could  not  be  seen.  I  dipped  quite  thoroughly  at  this  place,  and  in  a 
great  number  of  dips  found  only  three  or  four  Anopheles  larvce,  but 
in  several  dips  caught  Gambusia — sometimes  as  many  as  three  in  a 
dip.  I  think  the  Gambusia  provided  effective  mosquito  control  at 
this  place. 

Mr.  Van  Dine.  The  work  on  fish  at  Mound,  La.,  has  been  men* 
tioned.  We  must  be  careful  not  to  compare  investigation  with  con- 
trol. Our  conditions  are  these:  We  have  a  typical  swamp  country; 
we  have  these  fish  universally  distributed ;  there  is  an  universal  pro- 
duction of  Anopheles  and  we  have  a  prevalent  rate  of  malaria. 

The  fish  are  undoubtedly  one  of  the  greatest  natural  agencies  that 
we  have  in  mosquito  control,  and  it  is  a  big  point  to  take  hold  of  that 
agency  and  make  use  of  it  wherever  possible. 

The  investigation  at  Mound  was  an  attempt  to  see  what  reduc- 
tion occurred  in  that  environment.  We  failed  to  measure  their  use- 
fulness, but  I  would  certainly  hesitate  to  take  the  responsibility  of 
removing  those  little  fish  from  that  environment.  No  one  can  esti- 
mate their  effect  on  production  of  malaria  mosquitoes  in  that  region, 
but  the  conclusion  is  that  such  reduction  is  not  sufficient  to  prevent 
universal  density  of  Anopheles  sufficient  for  prevalent  transmission 
of  malaria. 

Dr.  Grjffitts,  in  speaking  of  the  use  of  these  little  fish  in  ponds, 
makes  the  statement  that  wherever  the  pond  can  be  drained  that 
would  be  the  method  of  choice.  In  the  work  that  Dr.  Howard  men- 
tioned in  Mississippi  there  are  a  large  number  of  ponds  where  it  is 
not  practicable  to  either  drain  or  oil.  I  refer  to  the  stock  pond,  a 
farm  necessity.  Those  ponds  must  be  maintained,  and  it  seems  to  me 
that  drainage  is  out  of  the  question  in  a  country  where  those  ponds 
are  typical. 

Fish  control  is  not  only  an  adequate  solution,  but  the  only  prac- 
tical solution  for  these  stock  ponds. 


52  SECOND  ANNUAL  ANTIMALABU  CONFERENCE. 

There  is  one  biological  point  that  I  want  to  suggest  in  regard  to 
the  enemies  of  the  top  minnow  that  I  have  not  heard  mentioned. 
The  predaceous  fish  are  not  to  be  regarded  from  the  standpoint  of 
the  reduction  of  the  little  fish,  but  viewed  in  the  light  of  the  police 
patrol  work  on  their  part  in  keeping  the  little  fish  where  they  be- 
long. Now,  as  an  example,  we  have  a  certain  body  of  water  with  a 
certain  number  of  these  little  fish  and  we  have  certain  results,  yet 
in  that  same  body  of  water  if  you  have  a  given  amount  of  other 
predaceous  fish  you  get  an  increased  amount  of  control.  These  little 
fish,  instead  of  wandering  about  wherever  they  want  to  go — some- 
times the  very  place  they  ought  not  to  go — will  be  right  where  they 
belong  along  the  margin.  Their  salvation  depends  on  being  there, 
and  when  you  get  differences  in  results  imder  the  same  conditions  it 
may  be  that  the  presence  or  absence  of  the  predators  would  explain  it. 

Mr.  Magoon.  Mr.  Chairman,  this  last  summer  I  found  it  possible  to 
control  Anopheles  breeding  in  65  ponds  with  very  little  cost  for 
labor.  In  fact,  but  few  of  these  ponds  required  having  the  edges 
cleaned,  and  it  was  not  necessary  to  clean  the  edges  of  any  pond 
mor^  than  once  during  the  season.  Inspection  of  ponds  on  the  6th 
of  November  indicated  that  the  fish  control  was  still  satisfactory. 
Gambusia  were  alert  in  getting  any  Anopheles  that  were  collected 
elsewhere  and  put  into  the  water.  The  unexpected  effectiveness  of 
Gambusia  control  was  an  important  reason  why  the  cost  of  mosquito 
control  in  four  districts  averaged  less  than  half  of  the  estimates. 

Mr.  FucHS.  I  should  like  to  call  the  attention  of  the  engineers  here, 
and  Mr.  Hildebrand,  to  a  situation  where  drainage  was  cheaper  and 
more  effective  than  fish  control.  In  North  Carolina  we  had  some 
ponds  that  were  very  shallow,  whose  banks  had  a  very  gradual  slope, 
so  that  even  a  slight  rain  would  increase  the  area  of  the  pond  tre- 
mendously, and  a  slight  evaporation  would  decrease  it  very  much. 
The  result  was  that  between  the  period  of  high  water  and  low  water — 
these  periods  came  frequently — a  great  deal  of  vegetation  grew  up 
along  a  wide  shore  area,  so  that  any  attempt  to  clean  the  edges  of 
those  ponds  would  have  resulted  in  a  cost  that  would  have  been 
prohibitive  when  compared  to  drainage  work.  In  these  cases  I  pre- 
ferred drainage,  which  would  once  and  for  all  take  care  of  the  ponds, 
to  the  use  of  fish  and  th^  cutting  of  vegetation.  I  found  that  the 
vegetation  in  many  such  cases  was  so  thick  that  Gambusia  could  not 
thoroughly  take  care  of  the  Anopheles  breeding.  This  is  just  one 
of  the  situations  where,  from  a  viewpoint  of  cost,  drainage  is  prefer- 
able. 

Mr.  Le  Prince.  I  would  like  to  hear  of  some  similar  occurrences  to 
that  reported,  in  places  where  fish  have  been  unsatisfactory.  Those 
who  operate  in  sections  where  fish  are  decidedly  satisfactory  must 
realize  that  there  are  limitations  that  are  met  sooner  or  later. 
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Mr.  Davis.  I  agree  with  Mr.  Hildebrand  and  the  others  that  fish 
are  probably  our  best  natural  help  in  the  control  of  mosquitoes. 

The  area  that  Mr.  Hildebrand  referred  to  in  Savannah,  early  in 
the  season,  was  a  prolific  breeding  place  of  Anopheles.  After  the 
vegetation  was  removed  and  the  water  confined  to  the  ditches  the 
fish  controlled  breeding  absolutely,  even  though  later  in  the  season 
a  rather  dense  growth  of  vegetation  covered  the  ditches  almost  com- 
pletely. 

In  anoUier  part  of  the  town  we  had  a  large  drainage  canal  with  an 
entirely  different  class  of  vegetation.  It  is  well  stocked  with  fish, 
but  we  found  Anopheles  breeding  in  abundance.  It  was  necessary 
to  remove  this  vegetation  twice  during  the  season  to  allow  the  fish 
to  do  the  work  satisfactorily. 

Dr.  Griftitts.  Mr.  Chairman,  I  want  to  talk  just  one  second  on 
the  political  relation  between  fish  control  and  your  local  problems. 
What  I  mean  by  the  political  nature  of  it  is  this:  Are  the  people 
going  to  be  satisfied  with  a  lot  of  eyesores,  a  lot  of  roadside  pools 
and  ditches,  that  they  think  they  are  paying  for  the  drainage  of, 
and  on  which  they  may  get  the  impression  that  the  engineer  is  out 
fishing  instead  of  working?  These  are  bad  looking  places.  I  don't 
care  if  you  clean  them  a  half  dozen  times  a  year.  There  may  not  be 
a  single  wiggletail  in  there  all  summer  long.  We  must  think  of  the 
impression  it  is  going  to  make  on  those  people,  when  we  go  in  there 
and  say  "We  will  ditch  or  fill  these  places,"  and  then  we  fail  to 
do  so,  but  depend  on  fish  control,  which  the  people  don't  see.  That 
is  one  point  that  we  all  ought  to  bear  in  mind.  People  drive  along 
the  road  and  say  "  There  is  a  place  that  the  engineers  left." 

Mr.  Stromquist.  I  agree  with  Dr.  Griffitts  that  we  must  often  con- 
sider the  psychology  of  the  people  we  have  to  deal  with.  At 
Brownsville,  in  taking  up  subscriptions  for  their  part  of  the.  work, 
one  man  said  to  me  he  wasn't  going  to  pay  any  money  to  these 
fellows  to  go  fishing,  and  the  first  work  we  did  there  was  draining  a 
pond  which  possibly  might  have  been  controlled  with  minnows,  but 
I  am  not  quite  sure  they  would  have  been  entirely  effective.  It  was 
located  right  in  town  only  two  blocks  from  the  courthouse  square,  and 
it  has  been  an  eyesore  to  the  people  for  years  and  the  cause  of  a  good 
deal  of  controversy  with  the  owners  of  it. 

Mr.  Van  Ho\'enberg.  I  would  suggest  that  one  of  the  best  ways  of 
enlisting  the  help  of  the  children,  such  as  the  Boy  Scouts,  would 
be  to  establish  aquariums  in  the  prominent  store  windows  ^through- 
out the  town,  and  by  teaching  the  Boy  Scouts  the  practical  value  of 
Gambusia  in  the  streams. 

Mr.  Parker.  In  regard  to  the  cost  of  the  work  at  Athens,  in 
answer  to  Mr.  Hildebrand's  question,  the  contemplated  campaign 
was  estimated  to  cost  about  $3,000,  which  amount  the  town  was  not 
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in  position  to  pledge,  so  we  decided  to  put  on  a  campaign  of  fish- 
control.  The  total  amount  expended,  including  help  from  the  Cot- 
ton Belt  Railroad,  was  probably  $800.  In  areas  outside  of  towns 
under  control  Gambusia  were  placed  in  ponds  and  no  clearing  at- 
tempted. In  such  places  I  can  safely  say  that  we  got  very  close  to 
80  per  cent  Anopheles  control.  There  was  a  growth  of  Bermuda 
grass  along  the  edges  of  those  ponds  which  was  very  thick  and  hard 
for  the  fish  to  penetrate,  so  I  think  it  would  be  well  to  consider  what 
effect  the  Gambusia  have  on  a  pond  befoire  the  vegetation  is  cleared 
away.  They  will  give  at  least  76  per  cent  control  unless  conditions 
are  very  bad. 

That  is  a  method  I  had  in  mind  of  reducing  the  expense  of  the 
work.  As  considered  from  a  standpoint  of  mosquito  flight,  I  think 
we  can  control  communities  very  easily  by  the  use  of  Gambusia.  In 
a  great  many  instances  Gambusia  placed  in  sluggish  streams  are  car- 
ried on  through  the  county,  as  I  found  them  in  streams  10  or  15  miles 
away  from  where  I  placed  them  in  the  headwaters.  They  washed 
down  stream  and  gave  a  certain  measure  of  mosqmto  control  in 
different  parts  of  the  county,  which  cost  the  people  in  those  seciions 
absolutely  nothing.  The  use  of  fish  is  one  way  in  which  work  can  be 
extended  through  the  county  at  practically  no  cost  with  a  good 
measure  of  mosquito  control. 

Mr.  Lb  Prince.  I  would  like  to  have  a  few  remarks  from  Dr. 
Barber. 

Dr.  Barber.  In  the  course  of  observations  in  the  Southwest  last 
summer  my  chief  impressions  regarding  fish  control  have  been  two. 
First,  the  effectiveness  of  such  control  during  spring  and  early  sum- 
mer when  aquatic  vegetation  is  relatively  less  developed.  Second, 
the  effectiveness  of  the  aquatic  vegetation  of  summer  and  early 
autumn  in  protecting  larvae  against  fish.  Enormous  production  of 
Anopheles  was  observed  in  rice  fields  and  in  the  pools  and  ditches 
adjacent  to  them  in  spite  of  an  abundance  of  minnows. 

A  point  worth  consideration — a  matter  which  has  undoubtedly 
been  weH  developed  by  Mr.  Hildebrand — is  the  possibility  that  the 
maximum  of  Anopheles  production,  and  with  it,  perhaps,  the  onset 
of  the  malarial  season,  may  not  be  postponed,  in  some  localities  at 
least,  by  the  activity  of  fish  in  spring  and  early  summer  while 
aquatic  vegetation  is  sparse. 

Mr.  Le  Prince.  Do  you  care  to  make  any  remarks,  Mr.  Hilde- 
brand? 

Mr.  Hildebrand.  Referring  to  the  places  where  minnow  control 
apparently  failed,  I  believe  this  to  be  largely  due  to  the  fact  that  not 
enough  minnows  were  present  and  that  the  competition  for  food  was 
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not  great  enough.  It  isn't  always  possible  to  increase  the  competi- 
tion, but  sometimes  it  is. 

I  want  to  mention  an  experiment  we  conducted  on  a  ditch  in 
Savannah.  We  had  quite  a  heavy  mosquito  production  in  that  ditch, 
but  we  added  7,000  minnows  to  this  comparatively  small  ditch,  which 
was  at  the  time  completely  isolated,  and  within  about  one  week  100 
per  cent  control  prevailed. 

Mr.  Le  Prince.  We  have  heard  the  talk  along  the  line  of  the 
necessity  of  county  work.  Now,  there  is  other  work,  agricultural 
drainage  work,  being  done  in  counties,  and  where  the  State  health 
officers  are  beginning  to  have  sufficient  agricultural  drainage  work 
done  that  will  lessen  the  amount  of  mosquito  work  you  will  have 
to  do. 

We  are  fortunate  in  having  with  us  Mr.  McCrory,  in  charge  of  that 
class  of  work  for  the  Department  of  Agriculture,  who  will  read  a 
paper. 


AGRICULTURAL  DRAINAGE  AND  ITS  RELATION  TO 

MALARIA  CONTROL, 


S.  H.  McCrort, 

Chiefs   Division  of  Agricultural   Engineering,    United   States   Department  of 

Agriculture. 

The  wet  swamp  and  overflow  lands  of  the  United  States  have  an 
area  of  more  than  100,000,000  acres.  In  their  present  condition  these 
lands  are  unsuited  for  agricultural  usef.  and  in  certain  sections  of  the 
country  constitute  a  menace  to  the  health  of  those  living  nearby. 
The  timber  has  been  cut  from  most  of  these  lands  and  in  their  present 
condition  they  return  but  little  income  to  their  owners. 

That  the  drainage  of  these  lands  would  have  a  beneficial  effect 
upon  the  health  of  those  living  in  many  areas  in  the  South  is,  I  be- 
lieve, generally  agreed.  Looking  at  this  problem  from  the  viewpoint 
of  the  sanitary  engineer  it  is  probably  desirable  that  these  lands  be 
drained  as  soon  as  possible;  there  are,  however,  other  factors  than 
the  public  health  that  enter  into  the  problem.  Nearly  all  the  land  is 
in  private  ownership  and  the  desires  of  the  owners  must  be  considered 
in  any  undertaking  which  affects  the  condition  or  use  of  these  lands. 
The  area  of  land  now  in  cultivation  in  the  United  States  is  probably 
large  enough  to  grow  all  the  crops  that  our  present  population  needs. 
From  an  economical  standpoint  an  increase  in  the  area  of  cultivated 
lands  should  be  made  only  as  our  population  increases  or  the  demand 
in  the  markets  of  the  world  increases.  An  overproduction  of  food- 
stuffs is  apt  to  have  a  disastrous  effect  on  both  agricultural  and  indus- 
trial efforts.  This  year  we  have  grown  the  largest  crops  of  com  and 
rice  that  the  country  has  ever  produced  and  large  crops  of  cotton, 
wheat,  and  other  staples,  yet,  despite  these  splendid  crops,  our 
farmers  are  complaining  that  they  are  not  prospering. 

In  the  past  supply  and  demand  have  to  a  large  extent  controlled  the 
development  of  our  wet  lands  and  if  our  farmers  are  to  continue 
prosperous  any  plans  for  the  drainage  of  our  wet  lands  should  not 
bring  more  lands  under  development  at  once  than  can  be  utilized 
without  serious  overproduction.  It  is  doubtful  also  if  labor  is  now 
available  to  place  large  areas  of  newly  reclaimed  land  under  cultiva- 
tion at  this  time.  Many  other  factors  affect  the  problem  of  develop- 
ing our  unused  lands  and  it  is  one  that  deserve.,  careful  study  by  all 
interested  in  order  that  a  sound  policy  may  be  developed. 
56 
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The  drainage  of  our  swamp  and  overflowed  lands  has  been  accom- 
plished in  the  past  mainly  under  the  provisions  of  the  State  drainage 
lawa  All  States  having  any  considerable  area  of  wet  lands  within 
their  boundaries  have  passed  such  laws,  and  all  of  the  Southern 
States,  with  possibly  one  exception,  now  have  workable  drainage 
laws  whose  validity  has  been  approved  by  the  State  supreme  courts. 
The  details  of  the  various  laws  differ  considerably  in  different  States 
but  the  main  features  are  substantially  the  same.  In  general,  the 
laws«are  drawn  upon  the  supposition  that  the  proposed  improve- 
ments must  benefit  either  the  public  health,  the  public  welfare,  or 
the  public  convenience.  The  projects  are  initiated  by  petition  of  the 
requisite  number  of  landowners  to  the  proper  official.  On  receiving 
the  petition  an  engineer  or  board  of  viewers  is  appointed  who  makes 
a  preliminary  survey  and  files  a  preliminary  report  upon  the  project. 
If  the  project  is  to  be  established,  the  report  must  show  that  the 
project  will  benefit  either  the  public  health,  the  public  welfare,  or 
the  public  convenience,  and  that  the  benefits  resulting  from  the  con- 
struction of  the  proposed  improvements  will  be  greater  than  the  cost. 
The  official  to  whom  the  report  is  made  upon  receipt  of  the  prelimi- 
nary report,  fixes  a  day  for  a  public  hearing  and  notice  is  given  to  all 
interested  landowners  in  order  that  they  may  appear  and  protest 
against  the  establishment  of  the  district  if  they  desire.  At  this  hear- 
ing a  finding  is  made  for  or  against  the  establishment  of  the  district. 

If  the  finding  is  in  favor  of  the  district  the  proper  official  orders 
it  established,  final  surveys  are  then  made,  bonds  sold,  contract  for 
the  construction  let,  and  the  improvements  recommended  built  at  the 
earliest  possible  date.  The  cost  of  the  improvements  is  assessed  to 
the  lands  benefited,  usually  according  to  the  benefits  received  by 
each  parcel  of  land.  Throughout  the  proceedings  the  interests  of 
all  landowners  are  carefully  protected  and  they  are  given  oppor- 
tunity to  appeal  to  the  proper  authorities  for  relief  from  any  ap- 
parent injustice.  Usually  the  cost  of  the  work  is  met  by  issuing 
drainage  bonds,  which  are  later  repaid  by  the  collection  of  the  assess- 
ments upon  the  lands  in  the  district.  Such  bonds  bear  from  5  to  6 
per  cent  interest  and  are  exempt  from  all  Federal  income  taxes, 
which  makes  them  a  very  desirable  investment  for  persons  of  large 
income.  This,  in  brief,  is  the  method  followed  in  organizing  and 
constructing  drainage  systems. 

Under  the  provisions  of  such  laws  about  5,000,000  acres  of  our  wet 
lands  have  b^n  included  in  drainage  enterprises  in  the  nine  South- 
eastern States,  or  approximately  10  per  cent  of  the  lands  needing 
drainage  in  these  States.  The  cost  of  this  work  to  December  31, 
1919,  as  reported  by  the  Bureau  of  Census,  has  been  $28,532,545, 
or  an  average  cost  of  $5.70  per  acre.  It  should  be  remembered  that 
not  all  the  land  included  in  these  drainage  enterprises  has  been  com- 
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pletely  reclaimed,  and  it  is  probable  that  by  the  time  the  reclamation 
of  the  land  now  included  in  drainage  enterprises  is  completed,  the 
cost  will  be  at  least  twice  as  great,  or  approximately  $11.50  per  acre. 
Much  of  this  work  was  done  before  the  increase  of  prices  for  such 
work  and  the  cost  of  future  undertakings  will  be  somewhat  gi^ater, 
due  partly  to  the  increased  cost  of  the  work  and  partly  to  the  more 
difficult  character  of  the  project.  When  we  realize  that  the  first 
modem  drainage  law  in  the  Southeastern  States  was  not  passed  until 
1909,  it  is  apparent  that  considerable  progress  has  been  made  in 
draining  our  wet  lands.  In  a  little  more  than  10  years  approximately 
10  per  cent  of  the  wet  lands  in  the  Southeastern  States  have  been 
placed  under  reclamation,  or  at  the  rate  of  500,000  acres  per  year. 
Had  it  not  been  for  the  war,  which  practically  stopped  drainage 
work,  the  areas  would  have  been  much  lar^r. 

Experience  with  these  projects  has  shown  that  if  adequate  drain- 
age is  to  be  secured  the  projects  must  be  carefully  planned  by  com- 
petent drainage  engineers  and  that  construction  work  must  be  prop- 
erly done.  One  important  lesson  that  we  have  learned  is  that  the 
drains  must  have  sufficient  depth,  and  that  they  had  better  be  too  deep 
than  too  shallow.  In  territory  where  drainage  work  is  just  begin- 
ning the  tendency  is  always  to  make  the  ditches  too  shallow.  This 
should  be  guarded  against  in  all  new  projects.  Under  ordinary  con- 
ditions 8  feet  should  be  considered  the  minimum  permissible  depth 
for  mains  and  submains;  10  feet  is  better  if  it  can  be  obtained.  A 
small  ditch  of  proper  depth  is  generally  more  effective  than  a  ditch  of 
considerably  greater  capacity  that  is  too  shallow.  Much  information 
in  regard  to  the  design  of  drainage  projects  is  now  available  and  can 
be  found  in  the  technical  journals  and  in  the  bulletins  of  the  United 
States  Department  of  Agriculture  and  the  State  agricultural  colleges. 
There  are  some  precautions  that,  from  the  standpoint  of  the  sanitary 
engineer,  should  be  taken  on  every  drainage  project.  Care  should 
be  taken  that  openings  are  left  in  the  waste  banks  at  all  low-point 
places  and  at  the  points  where  old  watercourses  are  crossed,  and  the 
engineer  should  insist  upon  having  a  good  smooth  finish  to  the  banks, 
berms  and  bottom  of  the  ditch.  Practically  all  specifications  for 
drainage  work  provide  for  this  but  the  specifications  are  usually  not 
carefully  enforced.  If  openings  are  not  left  in  the  waste  bank^  water 
is  certain  to  collect  back  of  them  and  stand  there  until  it  seeps  away 
or  is  evaporated.  Such  ponds  afford  breeding  places  for  mosquitoes. 
This  water  is  objectionable  also  from  the  standpoint  of  the  construc- 
tion engineer,  as  it  tends  to  make  the  waste  banks  cave,  thus  obstruct- 
ing the  ditch.  A  smooth  uniform  finish  is  most  desirable,  especially 
on  streams  where  the  flow  is  intermittent,  as  when  the  work  is  roughly 
done  water  is  left  standing  in  the  bottom  of  the  ditch  in  pools  after 
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the  flow  stops.  Aside  from  the  benefit  to  health  that  may  result  from 
the  elimination  of  such  pools  our  investigations  have  shown  that  a 
well-finished  dredged  ditch  will  carry  at  least  10  per  cent  more  water 
than  one  poorly  finished.  Field  ditches  should  be  replaced  by  tile 
drains  as  rapidly  as  possible,  as  most  field  ditches  now  afford  a 
breeding  place  for  mosquitoes ;  the  field  ditch  is  expensive  to  maintain, 
occupies  a  considerable  part  of  the  land,  and  interferes  with  the  use 
of  modern  farm  machinery.  On  many  farms  the  cost  of  keeping  the 
ditches  in  condition  will  more  than  pay  the  interest  on  the  money 
required  to  pay  for  tiling  the  land.  There  is  no  more  effective  way 
of  removing  water  from  the  land  than  by  tile.  Much  of  the  wet  land 
in  the  coastal  plain  region  responds  readily  to  tile  drainage,  and  as 
the  sandy  nature  of  the  soil  permits  deep  drainage  and  wide  spacing 
it  can  be  drained  at  a  relatively  low  cost.  On  most  lands  the  benefit 
to  crops  is  more  than  sufficient  to  warrant  tiling,  to  say  nothing 
about  the  benefits  to  health. 

Clearing  the  timbered  land  after  it  is  drained  seems  to  have  a  con- 
siderable effect  upon  the  health  of  the  community ;  this  is  probably 
due  to  the  fact  that  when  the  land  is  cleared  and  placed  in  cultiva- 
tion the  low  places  are  ditched  out  and  the  sun  and  wind  reach  the 
soil  more  readily,  causing  a  higher  rate  of  evaporation. 

While  much  land  has  been  drained  and  to  a  large  extent  utilized 
in  the  past  10  years,  from  the  standpoint  of  the  farmer,  it  is  not 
desirable  to  drain  the  land  too  far  in  advance  of  the  time  when  it 
can  be  utilized  for  farming.  Some  one  has  to  pay  interest  on  the 
cost  of  the  drainage  work  and  for  the  depreciation  in  the  drainage 
ditches  after  they  are  constructed.  If  this  is  done  a  considerable 
time  in  advance  of  the  time  when  the  land  is  placed  in  cultivation,  it 
adds  considerably  to  the  cost  of  the  land,  generally  without  any  re- 
sulting benefit  to  the  farmer,  unless  it  be  from  benefiting  health  con- 
ditions in  the  entire  community.  If  this  benefit  to  health  is  to  be  made 
a  strong  argument  for  undertaking  drainage  projects  primarily  for 
sanitary  reasons,  much  more  educational  work  will  have  to  be  done 
before  it  will  be  supported  by  the  interested  farmer.  In  my  judg- 
ment, it  is  very  doubtful  if  in  sparsely  settled  communities  the  time 
has  yet  come  when  such  projects  should  be  undertaken,  but  in  the 
well-populated  regions  both  economic  and  health  conditions  usually 
warrant  large  drainage  projects.  The  lands  along  the  small  streams 
of  the  Piedmont  region  of  the  South  are  typical  of  such  streams. 
In  the  coastal  plain  region  of  the  South  if  25  per  cent  of  the  lands 
in  a  given  section  are  in  cultivation  and  the  land  is  wet,  a  drainage 
district  will  generally  be  a  good  investment.  I  have  long  thought 
that  more  should  be  done  toward  the  elimination  of  malaria  and 
the  work  that  you  are  doing  is  one  in  which  I  have  been  and  am 
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greatly  interested.  In  your  efforts  to  educate  the  public  generally 
in  regard  to  the  benefits  resulting  from  eliminating  malaria  the 
facilities  of  the  department  for  disseminating  information  might  in 
some  instances  be  used  to  advantage.  The  Extension  Service, 
through  the  county  agent,  the  home  economics  agentjs,  and  the  leaders 
of  the  boys'  and  girls'  clubs,  is  able  to  reach  a  large  part  of  our  rural 
population,  and  in  this  work  they  are  the  joint  agents  of  the  Depart- 
ment of  Agriculture  and  the  State  agricultural  colleges.  The  Ex- 
tension Service  is  only  one  of  the  mediums  through  which  the  de- 
partment reaches  the  farmer.  Other  agencies  are  bulletins,  press 
service,  and  the  services  of  specialists  in  various  lines  of  work.  The 
Division  of  Agricultural  Engineering,  Bureau  of  Public  Boads, 
carries  on  what  work  the  department  does  in  relation  to  farm  water 
supply  and  farm  home  sanitation,  and  we  shall  always  be  glad  to- 
assist  any  of  you  who  may  be  interested  in  getting  in  touch  with 
the  proper  oiBcers  of  the  department,  and  so  far  as  our  resources 
permit  to  cooperate  in  any  way  possible.  If  the  American  farmer 
is  to  be  as  successful  and  efficient  as  he  should  be,  it  is  essential 
that  he  and  his  family  have  good  health  and  proper  living  conditions. 
We  hope  that  your  work  will  be  so  successful  that  there  will  be  a 
general  improvement  in  the  health  of  the  rural  population. 

Discussion. 

Mr.  Le  Prince.  Questions  are  in  order.  I  am  going  to  begin  this 
discussion  by  asking  Mr.  McCrory  one  question  which  I  think  we 
ought  to  know  about.  Have  you  had  many  applications  for  assistance 
from  the  county  health  officers  or  the  State  departments  of  health 
who  could  benefit  largely  from  the  work  of  your  division? 

Mr.  McCrory.  We  have  had  a  few  requests  from  county  health 
officers  and  in  one  or  two  instances  from  State  departments  of  health. 
I  believe  there  is  one  drainage  district  in  Georgia  that  was  initiated 
by  a  request  from  one  of  the  sanitary  engineers  in  the  employment  of 
either  the  State  health  department  or  the  Public  Health  Service. 

Mr.  Stromquist.  I  would  like  to  ask  Mr.  McCrory  if  in  establish- 
ing drainage  districts  there  is  any  fund  provided  for  maintaining  the 
drainage  canals. 

Mr.  McCrory.  Most  State  drainage  laws  make  some  provision  for 
maintenance  but  usually  it  is  not  enforced. 

The  problem  of  maintaining  our  drainage  ditches  is  one  of  the  most 
serious  that  confronts  engineers  engaged  in  drainage  work.  There 
are  a  few  districts  in  Arkansas  and  Mississippi,  and  probably  a  few 
in  the  other  States,  where  they  are  doing  maintenance  work,  but  much 
more  should  be  done  than  is  now  undertaken.  Maintenance  is  desir- 
able from  two  standpoints ;  it  enhances  the  efficiency  of  the  drainage 
district  and  it  benefits  the  health  of  the  community.    We  have  made 
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investigations  on  the  effect  of  maintenance  on  the  efficiency  of  the 
ditches,  and  we  are  convinced  that  with  an  annual  expenditure  of 
from  1  to  2  per  cent  of  its  cost  the  life  of  a  drainage  ditch  can  be 
greatly  lengthened,  and  that  with  regular  maintenance  work  the  ex- 
penditure required  for  maintenance  will  be  very  much  less  than  if 
the  policy  now  generally  followed — ^that  of  digging  the  ditch  and 
allowing  it  to  deteriorate  until  it  becomes  useless  and  then  redredg- 
ing — ^is  pursued.  We  made  some  experiments  in  Mississippi  on  the 
capacity  of  drainage  ditches  that  had  not  been  maintained  and  on 
those  that  were  maintained.  Maintenance  increased  the  capacity  of 
the  ditches  about  one-third. 

It  is  interesting  to  note  that  many  defects  in  the  construction  of 
ditches,  such  as  lack  of  openings  through  waste  banks,  which  result 
in  water  standing  back  of  waste  banks,  rough  finish,  and  similar  de- 
fects which  have  a  bad  eflfect  on  the  life  of  the  ditch  are  objectionable 
from  a  sanitary  standpoint,  while  good  work  where  these  objection- 
able features  are  eliminated  makes  for  better  sanitary,  conditions. 
The  work  of  the  drainage  engineer  and  the  sanitary  engineer  is 
closely  related,  and  it  would  be  to  the  benefit  of  the  public  if  there 
could  be  a  much  closer  relationship  on  drainage  projects. 

Mr.  FucHS.  I  should  like  to  ask  Mr.  McCrory  to  give  us  a  little 
data,  if  he  has  it,  on  the  relative  cost  of  tiling  and  open  ditching, 
and  as  to  whether  the  cost  of  tiling  is  prohibitive  for  farmers  and 
property  owners  in  general. 

Mr.  McCrohy.  Open  ditches  for  outlet  drains  will  cost  from  $7.50 
per  acre  up  in  the  coastal  plain  region  of  the  South  and  from  $30 
an  acre  up  in  the  Piedmont  section.  These  ditches  are  necessary  for 
outlets  for  field  drains,  whether  the  latter  are  tile  or  open  ditches. 
Tiling  at  the  present  time  costs  from  $40  an  acre  up  to  possibly 
$100  an  acre.  One  serious  difficulty  that  is  confronting  men  engaged 
in  drainage  work  at  the  present  time  is  the  difficulty  of  securing  tile. 
Prices  are  high — abnormally  high.  Labor  has  been  scarce,  and  the 
cost  is  getting  to  a  point  where  the  farmers  feel  that  it  will  not  be 
profitable  to  install  drainage.  I  think  that  until  there  is  a  material 
readjustment  of  the  cost  of  tile  and  labor  and  the  price  of  farm  prod- 
ucts, little  tiling  will  be  done.  Under  normal  conditions  in  the  coastal 
plain  regions  of  the  South  the  increased  yield  from  the  ti'e-drained 
lands  pays  a  large  return  on  the  cost.  Small  ditches  for  draining 
fields  will  cost  less  than  half  as  much  as  it  would  to  tile  the  land, 
but  such  ditches  require  maintenance,  occupy  considerable  land,  and 
over  a  period  of  15  or  20  years  will  cost  more  than  it  would  to  tile 

the  land. 

Dr.  Fricks.  I  would  like  to  say  just  one  word  about  cooperation 
between  the  engineers  engaged  in  agricultural  drainage  and  the 
engineers  engaged  in  drainage  for  health  purposes.    I  had  the  pleas- 
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ure  of  discussing  the  matter  briiefly  with  Mr.  McCrory  in  Atlanta  a 
few  days  ago.  It  has  always  appeared  to  me  that  such  cooperation 
is  highly  desirable.  I  have  also  had  the  pleasure  of  discussing  this 
matter  with  the  Surgeon  General  of  the  Public  Health  Service,  and 
I  find  that  he  is  heartily  in  favor  of  a  program  in  which  the  two 
governmental  agencies  can  cooperate  for  the  improvement  of  health 
and  living  conditions  in  the  South.  I  trust  that  the  chairman  and 
Mr.  McCrory  will  be  able  to  discuss  this  matter  while  they  are  here 
together  and  will  be  able  to  prepare  a  memorandum  for  the  Surgeon 
General  and  the  authoriti3s  in  Washington  upon  which  a  cooperative 
program  can  be  based. 

Mr.  Clarke.  I  would  like  to  ask  Mr.  McCrory  if  there  is  any  satis- 
factory method  of  removing  willows  from  ditch  banks.  I  have  noticed 
that  where  they  grow  there  are  potholes,  and  these  potholes — a  chain 
of  them  through  the  ditches — dry  up ;  and  then,  after  a  rain,  form 
again.  Fish  control  in  a  case  like  this  is  out  of  the  question.  As  to 
killing  the  .willows,  is  there  not  some  solution  of  poisons,  which  could 
be  applied  to  the  roots,  that  would  be  effective  in  getting  rid  of 
them? 

Mr.  McCrory.  With  proper  maintenance  the  willows  should  not  be 
allowed  to  become  established  in  the  ditch.  As  effective  a  way  as 
any  of  keeping  willows  down  would  be  to  sow  the  berms  and  ditch 
banks  with  Bermuda  grass  or  some  other  grass  suited  to  the  terri- 
tory, and  then  pasture  the  land.  This  would  keep  the  willows 
and  other  trees  down  in  fairly  good  shape ;  or,  the  willows  and  other 
trees  can  be  pulled  each  year,  or  if  large,  cut  down.  The  Forestry 
Service  has  a  formula  that  will  kill  trees  of  various  kinds.  In  some 
places  it  has  been  used  very  successfully;  in  other  places  with  not 
such  good  results.  The  time  of  application,  possibly,  has  some  effect 
upon  the  results  obtained.  I  am  unable  to  give  you  that  formiQa 
from  memory,  but  it  can  be  secured  by  writing  to  the  Forestry  Service 
at  Washington.  With  proper  maintenance  of  the  ditches  no  willows 
or  other  trees  would  be  allowed  to  grow  on  the  berms  or  banks  of 
the  ditch. 

Mr.  Stromquist.  It  seems  to  me  that  cooperation  between  the 
county  agricultural  agents  and  other  agricultural  organizations  and 
the  health  authorities  will  be  very  valuable,  but  at  the  same  time  I 
think  that  a  sharp  line  of  demarcation  should  be  made  between  the 
two  activities.  For  instance,  if  we  sanitary  engineers  went  around 
and  told  the  farmers  something  about  farms,  we  might  give  a  good 
deal  of  misinformation.  The  same  thing  might  be  true  of  agricul- 
tural engineers,  who  had  a  very  superficial  knowledge  of  health 
work,  attempting  to  give  information  about  sanitary  work. 

Mr.  Fisher.  I  should  like  to  ask  Mr.  McCrory  whether  there  is 
some  provision  made  by  law  for  maintenance  work. 
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Mr.  McCrory.  In  most  States  there  is  some  provision  made  for 
maintenance,  but  usually  that  feature  of  the  law  is  honored  in  the 
breach  rather  than  in  the  observance. 

Dr.  Gritfitts.  Most  of  these  drainage  laws  include  provision  for  the 
protection  of  the  public  health,  and  in  their  preambles  land  drainage 
seems  to  be  secondary  to  the  matter  of  public  health.  I  should  like 
to  ask  Mr.  McCrory  if,  in  any  of  the  States,  after  these  drainage 
laws  are  in  operation,  the  health  end  of  it  has  not  been  entirely 
ignored.  You  may,  in  some  instances,  greatly  increase  the  produc- 
.  tion  of  Anopheles  and  decrease  other  types  in  swampy  areas  by  con- 
fining the  water  without  current  in  the  deep  drainage  ditches. 

A  year  or  two  ago,  I  went  through  drainage  districts  in  North 
Carolina  and  inspected  some  of  the  canals  installed  four  or  five 
years  ago.  I  found  Anopheles  breeding  in  canals  and  condition^ 
favorable  for  malaria  should  the  locality  be  populated. 

Much  of  the  malaria  danger  could  be  obviated  by  putting  a 
"  ditch  within  a  ditch  " — or  a  small  ditch  in  the  bottom  of  the  canal. 
In  many  cases  this  would  result  in  lowering  the  maintenance  cost  of 
the  canal.  I  discussed  this  matter  at  the  National  Drainage  Congress 
last  year  and  I  remember  that  Mr.  Vaughn,  of  Wisconsin,  said  that 
for  years  he  had  finished  canals  by  taking  out  the  last  shovelful 
in  the  center,  and  that  he  had  done  it  solely  for  the  purpose  of 
holding  down  maintenance  cost.  I  would  like  to  know  your  opinion 
about  this. 

Mr.  McCrort.  Some  of  the  drainage  ditches  that  have  been  con- 
structed in  North  Carolina,  I  have  felt,  were  probably  of  little  bene- 
^  fit  to  health  conditions.  I  have  in  mind  particularly  those  in  Robe- 
son. County,  which  I  have  followed  very  closely.  The  bottoms  of 
the  ditches  were  covered  with  a  dense  growth  of  grass,  cat  tails  and 
similar  vegetation,  making  an  almost  ideal  breeding  place  for  mos- 
quitoes. We  have  conducted  some  experimental  maintenance  work 
in  that  district.  We  made  a  small  low-water  channel  in  the  center 
of  the  large  ditch,  cleared  out  the  vegetation,  and  cleared  the  banks 
and  berms.  The  carrying  capacity  of  the  ditches  was  made  as  large 
as  when  first  constructed.  The  top  minnows  were  given  access  to  the 
shoreline,  and  breeding  places  for  mosquitoes  were  practically  elimi- 
nated. While  we  are  not  able  to  control  the  growth  entirely,  yet  with 
the  limited  work  that  we  were  able  to  do  we  improved  the  conditions 
very  materially  in  the  ditches  on  which  we  worked,  and  we  could 
see  the  effect  of  that  work  two  years  afterwards  when  we  went  back 
to  do  more  maintenance  work. 

My  experience  with  drainage  ditches  has  been  that  their  effect  on 
the  public  health  is  forgotten  after  the  ditch  is  constructed.  This 
has  always  seemed  wrong.  Careful  maintenance  of  the  ditch  would 
be  in  the  interest  of  better  drainage  and  better  health. 
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In  regard  to  the  small  ditch  in  the  bottom  of  the  large  ditch,  it 
depends  almost  entirely  on  your  soil.  If  you  have  a  stiff  day,  the 
small,  low-water  ditch  will  work  well ;  but  in  the  sandy  lands,  such 
as  are  found  in  the  Atlantic  Coastal  Plain  region,  it  is  doubtful  if 
such  a  ditch  would  last  long  enough  to  be  of  more  than  temporary 
benefit. 

Mr.  Le  Prince.  I  wish  to  call  everybody's  attention  to  the  fact 
that  Mr.  McCrory  prepared  and  read  a  very  interesting  article  on 
drainage  operations  as  conducted  by  his  division  at  the  meeting  of 
the  American  Society  of  Agricultural  Engineers,  and  those  of  you 
who  are  interested  in  these  drainage  matters  should  get  a  copy  of  the 
proceedings  of  that  society  and  see  the  article.  We  thank  you  very 
much,  Mr.  McCrory.     [Applause.] 

The  next  paper  on  the  program  is  "Organization  of  malaria 
control  division  in  State  board  of  health,"  by  Mr.  L.  M.  Fisher. 


THE  ORGANIZATION  OP  MALARIA-CONTROL  DIVISION  IN 

STATE  BOARD  OF  HEALTH. 


L.  M.  Fisher, 

Associate  Sanitary  Engineer,  United  States  Public  Health  Service, 

If  I  comprehend  the  object  of  the  demonstration  work  in  malaria 
control  that  has  been  done  during  the  past  few  years,  it  is  to  induce 
the  doing  of  more  and  more  and  still  more  malaria-control  work 
until  the  whole  remaining  section  of  the  country  in  which  malaria  is 
prevalent  shall  have  been  cleaned  up.  This  is  going  to  be  a  big  task 
and  one  not  lightly  to  be  tackled  without  definite  plans  for  its  ac- 
complishment. Since  malaria  control  is  primarily  a  health  measure, 
it  seems  logical  that  malaria-control  work  should  be  carried  out  by 
health  organizations.  In  addition  to  the  health  features  of  malaria- 
control  work,  however,  there  is  the  tremendously  important  economic 
aspect  which  makes  its  appeal  strongly  to  the  business  man.  He  sees 
it  as  a  scientific  tool  with  which  to  increase  profits.  The  health  officer 
sees  it  as  a  means  for  reducing  morbidity  statistics  and  death  rates. 
The  business  men  in  the  malarious  sections  have  not  been  slow  to  see 
the  advantages  of  malaria-control  work  derived  by  neighboring  towns 
where  malaria-control  work  has  been  carried  on.  They  will  look  to 
the  existing  health  agencies  for  assistance  in  the  work.  And  the  exist- 
ing health  agencies  are  not  at  present  prepared  to  undertake  it,  or 
even  to  give  adequate  assistance. 

The  argument  is  sometimes  advanced  in  some  quarters  that  because 
there  are  some  87  Federal  health  agencies  doing  work  they  should  all 
be  brought  under  one  public  health  service.  This  may  or  may  not  be 
good  reasoning. 

There  are  always  two  sides  to  every  question.  Should  not  the  fact 
that  there  are  so  many  agencies  be  regarded  as  an  indication  of  the 
inefficiency  or  inadequacy  of  the  organizations  that  were  in  the  field 
at  the  time  the  newer  agencies  entered  t 

I  do  not  believe  in  the  unnecessary  multiplication  of  organizations 
for  accomplishing  the  same  purpose.  If  the  existing  organization  can 
be  used  it  should  be  used.  If  it  does  not  make  itself  useful  or  adapt 
itself  to  the  accomplishment  of  the  objects  the  public  expects  of  it, 
it  must  expect  new  organizations  to  enter  the  field.  And  the  fact  that 
the  present  laws  give  it  exclusive  jurisdiction  will  not  permanently 
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preserve  it  from  encroachment  or  curtailment  of  its  field  of  actiTities 
if  it  fails  to  perform  the  service  for  which  it  was  created.  Eventu- 
ally the  presence  of  two  organizations  doing  the  same  work  will  lead 
to  waste  and  increased  inefficiency  at  the  expense  of  public  funds,  and 
the  more  useful  and  more  aggressive  will  dominate  the  field. 

It  is  a  delicate  problem  in  adjustments  to  harmonize  and  coordinate 
the  aims  and  policies  of  two  separate  organizations  engaged  even 
in  the  same  work.  The  interdepartmental  jealousies  that  are  found 
in  so  many  of  the  branches  of  our  Government  are  illustrative  of  this 
point.  With  a  multiplication  of  the  number  of  the  organizations  the 
problem  is  not  simplified.  It  is  seldom  in  life  that  conditions  are  as 
satisfactory  as  we  could  wish.  We  must  make  the  best  of  the  situa- 
tions with  which  we  are  confronted.  And  often  surprisingly  satis- 
factory results  can  be  accomplished.  It  often  happens  that  the  de- 
velopment to  which  an  organization  attains  is  very  different  from 
what  it  would  have  been  had  it  been  possible  to  plan  it  at  a  later  date 
in  the  light  of  earlier  experience. 

The  work  in  which  a  number  of  us  find  ourselves  at  present  is  a 
strange  mixture  of  scientific  or  quasi-scientific  investigation,  propa- 
ganda work,  organization,  the  administration  of  philanthropy,  and 
the  discharge  of  some  governmental  fimctions.  Our  fi^t  against 
malaria  seems  to  be  in  a  state  of  semiorganization  in  many  places. 
The  division  of  the  Federal  Government  devoted  to  scientific  investi- 
gations has  been  seized  upon  and  made  to  direct  the  fight.  This  has 
occurred  because  to  many  it  appears  to  be  the  most  logical  agency  to 
direct  a  nation-wide  campaign  against  the  disease. 

In  a  certain  sense  the  control  of  malaria  is  a  local  or  regional  health 
problem,  or  at  least  one  that  concerns  only  the  State.  But  in  another 
sense  it  is  a  serious  national  problem  because  of  the  fact  that  it  affects 
such  a  large  portion  of  the  country  and  perhaps  somewhat  indirectly 
the  whole  country.  The  Nation  and  the  State  are  therefore  both 
interested  in  its  solution,  and  should  both  be  actively  engaged  in 
working  out  the  problem ;  the  efforts  of  the  one  should  supplement 
those  of  the  other.  Because  government  is  slow  to  appropriate  money 
for  expenditures  which  result  in  indirect  benefits,  and  because  the 
work  of  educating  the  public  to  appreciate  and  understand  the  mag- 
nitude of  these  indirect  benefits  is  a  slow  process,  private  philan- 
thropy and  commercial  and  industrial  interests  find  here  an  attrac- 
tive field  in  which  to  work.  Striking  results  haVe  been  attained  for 
gums  expended. 

For  geographical  reasons  and  in  order  to  benefit  by  the  machinery 
of  organization  already  in  existence,  the  State  health  department  is 
the  logical  place  in  which  to  set  up  a  division  in  which  the  activities 
can  be  best  coordinated  and  directed. 
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From  such  a  division,  advice,  helpful  suggestions,  a  certain  amount 
of  direction  and  supervision  should  be  supplied  to  the  people  of  the 
State.  A  study  should  be  made  of  the  malaria  problem  in  every 
community  requesting  it,  regardless  of  whether  a  demonstration 
could  be  made  there.  Every  farmer  should  be  able  to  get  advice  in 
solving  his  malaria  problem.  The  more  forehanded  and  intelligent 
citizens  of  the  State  are. beginning  to  demand  such  a  service.  Indi- 
viduals, corporations,  and  communities  are  willing  to  pay  the  actual 
cost  of  the  work  but  desire  to  know  that  they  are  working  along  the 
right  lines  and  to  receive  proper  direction  and  guidance. 

The  work  that  has  been  done  as  a  demonstration  is  attracting  at- 
tention and  causing  new  inquiries.  As  fast  as  people  learn  that  their 
State  government  has  taken  up  the  fight  against  malaria  they  appeal 
for  advice  and  assistance.  To  meet  this  demand  there  should  be  set 
up  in  the  State  board  of  health  a  division  devoted  to  this  work.  So 
much  for  the  needs  of  the  immediate  present.  Let  us  look  isome- 
what  into  the  future  if  possible. 

I  believe  that  sooner  or  later  the  Nation  will  recognize  its  obliga- 
tion to  assist  that  portion  of  the  country  where  malaria  is  present, 
not  alone  out  of  considerations  of  philanthropy  but  because  it  is  good 
business.  When  the  time  comes  that  such  moneys  will  be  available 
it  is  conceivable  that  Congress  will  stipulate  that  the  supervision  of 
such  expenditures  be,  to  a  certain  degree,  at  least,  in  the  hands  of 
officers  of  the  Federal  Oovemment.  It  is  a  comforting  thought  that 
our  President-elect  when  in  the  Senate  favored  such  appropriation 
and  will  no  doubt  continue  to  do  so. 

Malaria-control  work  is  largely  a  question  for  the  engineer.  It 
is  not  primarily  a  medical  problem  by  any  means.  There  is  a  phase 
of  it,  namely,  quinine  prophylaxis,  which  is  medical,  but  antimos- 
quito  methods  of  control,  which  are  more  positive  in  their  results  and 
more  frequently  used,  are  almost  purely  engineering.  Medical  science 
is  interested  in  the  control  of  typhoid  fever,  but  the  safeguarding  of 
our  public  water  supplies,  the  construction  of  sewerage  systems  and 
sewage  treatment  works  are  engineering  problems  and  have  played 
an  extremely  important  part  in  the  prevention  of  typhoid  fever  in 
our  large  centers  of  population.  So  also  the  engineer  will  play  a 
very  important  part  in  the  prevention  of  malaria. 

Aside  from  the  purely  engineering  features  there  are  involved 
problems  of  organization  and  administration,  problems  with  which 
the  engineer  in  his  work  is  frequently  confronted.  Because  of  these 
considerations  it  is  probably  advisable  to  have  a  competent  engineer 
at  the  head  of  the  division  of  malaria  control.  In  fact,  in  a  well- 
established  board  of  health  having  a  competent  engineering  organi- 
zation it.  might  be  made  a  part  of  the  engineering  division*    But  the 
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work  is  of  such  importance  and  the  field  so  sp^ialized  that  a  separate 
division  in  the  department  seems  to  be  desirable. 

Because  of  this  the  head  of  the  division  should  report  directly 
to  the  State  health  officer.  Close  touch  should  be  maintained  be- 
tween the  head  of  the  division  and  the  State  health  officer  in  order 
that  there  may  be  complete  harmony  in  the  policies  which  are  to  be 
carried  out.  The  details  should  of  course  be  left  to  the  executive 
head  of  the  division,  but  broad  general  questions  of  policy  should 
be  worked  out  with  the  State  health  officer. 

There  is  a  decided  advantage,  it  appears  to  me,  in  having  a  rep- 
resentative of  the  Federal  health  agency  as  the  executive  head  of 
the  division.  This  comes  in  the  comparative  ease  with  which  he  can 
get  several  local  health  agencies  to  cooperate  with  each  other  and 
with  the  State  in  a  given  undertaking.  Take  the  case  in  which  a 
county  and  city  organization  should  cooperate  with  the  State  and 
possibly  other  agencies  in  doing  a  given  piece  of  work.  It  may  be 
that  the  city  at  some  time  in  the  past  tried  to  get  something  out  of 
the  State  and  was  not  entirely  successsf ul.  It  will  nurse  the  grudge. 
In  the  same  way  there  may  be  a  spirit  of  jealousy  between  the  city 
and  county  and  between  county  and  State,  or  more  correctly  speak- 
ing, between  officials  of  these  civil  organizations.  They  are  much 
quicker  to  lay  aside  these  grievances  when  approached  by  a  disin- 
terested third  party,  an  agent  of  the  Federal  Government,  than 
when  one  or  the  other  of  the  three  assumes  the  role  of  mediator. 

Organization  plays  a  large  part  in  our  daily  affairs.  Sometimes 
I  dream  of  the  time  when  large  sums  will  be  made  available  for 
malaria-control  work.  Just  where  this  money  is  to  come  from  is  a 
problem  not  easily  solved.  I  have  a  scheme  in  mind  which  may  be 
visionary  to  a  degree,  yet  I  can  not  help  but  feel  that  it  could  be 
worked  out  if  sufficient  energy  were  employed  and  enough  people 
interested.  Briefly,  it  consists  of  quietly  raising  a  good-sized  sum 
to  be  available  over  a  period  of  one  or  two  years,  say  of  several  hun- 
dred thousand  dollars  by  individual  subscription,  to  be  used  in  a  cam- 
paign of  education,  to  inform  the  business  men  of  the  United  States 
of  the  money  loss  they  were  suffering  annually  because  of  malaria 
in  the  South, to  inform  the  philanthropically  inclined  of  the  tremendous 
amount  of  misery  and  sickness  occasioned  innocent  people  because 
of  malaria,  and  to  point  out  how,  by  the  doing  of  a  certain  amount 
of  permanent  work,  this  could  be  prevented.  We  give  hundreds  of 
millions  to  the  heathen,  and  to  people  who  spasmodically  fly  at  each 
other's  throats  in  deadly  warfare,  and  leave  our  own  population  to 
be  decimated  by  preventable  diseases. 

This  campaign  of  education  and  propaganda  could  be  carried  on 
by  a  concern  specializing  in  community  leadership  or  by  a  league  of 
chambers  of  commerce  and  a  preliminary  organization  effected* 
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Funds  cotdd  be  collected  by  the  American  Bed  Cross  or  by  special 
eommissions,  and  a  nation-wide  sentiment  built  up  against  the  spread 
of  malaria  that  would  induce  Congress  to  make  helpful  appcopria- 
tion& 

If  such  a  scheme  could  be  worked  out  the  diyision  of  malaria  con* 
trol  would  be  one  of  the  connecting  links  between  the  money  on  the 
one  hand  and  the  field  work  on  the  other.  If  nothing  along  such 
lines  ever  develops,  it  is  not  unlikely  that  sooner  or  later  Federal 
aid  will  be  given  and  the  States  that  have  the  nucleus  for  a  well-, 
organized  division  of  malaria  control  will  lead  the  way  in  reclaim- 
ing some  of  the  most  fertile  lands  in  the  country  and  making  it 
habitable  for  the  white  race« 

In  summing  up,  it  is  desired  to  call  attention  to  the  following 
points: 

1.  The  control  of  malaria  is  a  problem  of  major  importance  to 
State  boards  of  health  in  the  South,  and  one  that  is  only  just  be- 
ginning to  receive  the  attention  that  it  deserves  and  which  an  awak- 
ened public  will  insist  that  it  receive. 

2.  Because  malaria  is  not  a  serious  problem  in  some  of  the  more 
fully  developed  and  richer  Northern  and  Eastern  States,  where 
well-organized  health  agencies  exist,  we  can  not  use  them  as  models 
after  which,  to  build.  We  must  devise  something  to  meet  our  re- 
quirements. 

3.  Because  of  the  importance  of  malaria-control  work  and  because 
of  the  magnitude  of  the  problem,  and  for  other  reasons,  the  head  of 
the  division  should  report  to  the  State  health  officer. 

4.  Because  of  the  predominance  of  engineering  features,  prob- 
lems of  organization  and  administration,  included  in  the  program, 
a  competent  man,  preferably  with  engineering  experience  and  train- 
ing and  special  training  in  malaria-control  work,  should  be  placed 
in  charge. 

5.  In  order  that  the  State  health  officer  should  not  be  placed  in 
the  embarrassing  position  of  receiving  a  gratuitous  service  and  not 
feel  free  to  direct,  and  in  order  to  make  it  possible  to  obtain  a  com- 
petent head,-the  State  should  contribute  to  the  salary  of  the  director, 
or  at  least  the  director  should  hold  a  commission  from  the  State 
government. 

DiSGUSSIOK. 

Mr.  Parkeb  :  There  are  105  counties  in  Texas  in  the  malaria  belt. 
Tentatively  a  plan  was  approved  by  the  State  heal^^h  officer,  on  my 
suggestion,  of  extending  the  work.  I  selected  a  territory  to  extend 
from  the  western  border  of  the  malaria  region  to  the  Louisiana  line. 
About  50  towns  were  selected  out  of  that  region,  all  of  which  I  had 
a  clear  idea  would  be  able  to  support  the  work  without  outside  help. 
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The  plan  was  that  the  State  health  department  would  maintain  a 
man  in  the  unit  that  had  been  under  control  this  year;  that  the  direct* 
or  of  that  unit  would  move  on  to  another  unit  that  would  be  in  direct 
railroad  communication  with  the  old  unit,  so  that  he  might  supervise 
it  and  the  work  being  carried  in  the  old  unit.  It  was  deemed 
necessary  to  have  more  than  the  usually  haphazard  statistics  on  these 
towns  before  we  went  into  them  to  make  surveys.  So  in  the  50 
towns  that  were  selected  for  surveys  it  was  suggested  that  some  man 
be  appointed  by  the  State  health  department  to  precede  the  surveys 
to  gather  accurate  malaria  statistics  and  institute  a  system  of  case 
reports. 

Under  these  conditions  the  engineer  operating  in  that  section  has 
laid  plans  for  expansion  by  having  complete  data  available  on  a 
number  of  towns  scattered  over  an  extensive  territory.  Preliminary 
operations  of  this  nature  will  tend  to  create  an  interest  in  the  differ- 
ent sections  and  greatly  simplify  work  when  it  is  commenced,  and 
most  important  of  all  allow  work  to  be  done  at  a  lesser  expense. 

With  such  a  large  number  of  counties  requiring  malaria-control 
measures  very  little  could  be  accomplished  in  a  reasonable  time  with 
the  extremely  small  personnel  now  operating  in  the  State,  should 
county-wide  campaigns  be  conducted.  In  spotting  the  work  sys- 
tematically over  the  State  it  is  believed  that  the  greatest  State-wide 
results  can  be  obtained,  as  the  spirit  of  the  work  seems  to  radiate 
from  any  central  point  where  operations  are  under  way,  and  at  a  later 
date  the  systematic  joinlhg  of  the  number  of  units  created  could  be 
undertaken. 

Dr.  Harrison.  Mr.  Chairman,  I  should  like  to  say  that  we  in  Texas 
heartily  agree  with  the  suggestion  of  the  first  speaker;  that  is,  that 
a  division  of  malaria  control  should  become  a  part  of  the  State  health 
department,  with  a.  man  at  the  head  of  such  a  division  who  could 
rightly  be  considered  an  expert  to  direct  the  work. 

In  regard  to  the  plan  that  Mr.  Parker  has  suggested,  the  State 
health  department  did  tentatively  approve  that.  However,  it  will 
be  extremely  interesting  to  us  to  have  some  further  discussion  of 
that  plan.  I  would  like  to  ask  Dr.  Fricks,  and  also  Mr.  Le  Prince, 
to  discuss  this  plan  for  just  a  minute  or  two. 

Mr.  Le  Prince.  I  call  on  Dr.  Fricks  for  his  opinion. 

Dr.  Fricks.  Mr.  Chairman,  I  don't  think  I  am  in  a  position  to  dis- 
cuss this  plan  very  fully  at  the  present  time. 

We  all  realize  that  the  cooperating  agencies,  the  Public  Health 
Service  and  the  International  Health  Board,  have  not  yet  been  able  to 
decide  exactly  our  financial  status  for  the  next  year.  If  that  is  what 
Dr.  Harrison  means  by  discussing  it,  if  that  is  the  information  that 
he  is  anxious  to  get — ^and  I  understand  very  readily  how  he  would 
like  to  know — I  will  say  frankly  that  I  am  not  in  a  position  to  give 
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it  at  the  present  time.    So  far  as  disdHssing  it  in  a  general  way,  I 
might  do  that. 

Personally,  I  can't  help  but  feel  that  the  movement  is  toward  the 
county  health  imit  and  that  ultimately  it  will  be  the  basis  of  our 
health  work  all  over  the  South.  I  may  be  wrong  about  it,  but  that 
is  my  personal  opinion.  But,  on  the  other  hand,  we  haven't  got 
far  enough  to  determine  just  exactly  the  best  procedure  to  be  adopted 
for  all  States.  I  am  sure  we  all  realize  that  the  same  measures 
which  would  apply  in  Texas  might  not  apply  in  South  Carolina.  I 
appreciate  very  well  your  distances  and  sparse  population. 

It  seems  to  me  that  it  is  the  duty  of  the  State  health  authorities  to 
consider  this  matter  carefully  and  formulate  a  program  for  the  ex- 
tension of  malaria  work.  In  the  work  which  we  are  carrying  cm. 
we  are  not  going  to  be  hidebound,  iind  if  the  State  health  officer  of 
Texas,  after  discussing  this  matter  with  Mr.  Parker,  feels  that  that 
is  the  best  plan  for  Texas,  why  I  am  sure  that  Dr.  Harrison  and  the 
cooperating  agencies  will  be  open  to  any  argument  or  reasonable 
conclusion  which  they  may  reach. 

I  should  like  to  say  one  word  in  regard  to  Mr.  Fisher's  paper,  with- 
out making  any  comparisons.  I  realize  that  the  sanitary  engineers 
worked  under  different  conditions,  but  I  know  what  Mr.  Fisher  has 
done  in  South  Carolina  in  regard  to  establishing  a  malaria  division 
or  nucleus  for  future  malaria  work  in  the  State  health  department, 
and  I  think  it  was  fine. 

Mr.  Le  Prince.  I  believe  that  we  ought  to  have  a  malaria-control 
division  in  each  one  of  at  least  14  of  the  Southern  States.  It  is  pos- 
sible that  it  is  a  little  early  yet  to  have  those  divisions,  but  I  think 
in  the  past  a  mistake  has  been  made.  Our  health  departments  of 
the  South,  many  of  them,  are  relatively  young,  and  probably  there 
has  been  too  big  a  tendency  to  copy  the  health  departments  of  the 
States  farther  north.  I  am  not  referring  to  any  one  State.  Our 
health  problems  of  the  South  are  different,  decidedly  different,  from 
what  they  are  in  the  North,  and  therefore  the  arrangements  of  the 
budgets  for  health  work  in  the  Southern  States  I  personally  feel 
should  be  entirely  different  from  what  they  are  in  the  North.  Not 
only  that,  but  the  budget  for  one  State  need  not  necessarily  be  the 
same  as  that  for  the  adjacent  State. 

I  believe  you  are  going  along  in  the  right  direction  at  the  present 
time,  so  as  to  get  the  public  to  see  the  need  of  and  demand  anti- 
malaria  work,  and  when  you  get  them  thinking  seriously  along  those 
lines  I  don't  doubt  but  that  you  are  going  to  have  State  appropria- 
tions for  the  antimalaria  work.  We  ought  to  have  started  working 
for  that  five  years  or  more  ago. 

I  believe  in  not  letting  any  work  fail  if  it  is  possible  to  keep  it  up, 
and  I  do  believe  that  we  can  find,  in  any  demonstration  area,  a  good 
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local  pian  who  gets  hiB  first  training  as  foreman  and  then  the  second 
year,  or  later,  can  act  in  the  capacity  of  supervising  foreman,  so  that 
the  engineer  will  just  have  a  general  supervision  and  see  to  it  that 
things  can  not  go  far  wrong.  That  will  be  the  means  of  the  engineer 
doing  a  lot  of  work.  I  dont  know  whether  that  was  the  general 
scheme  Mr.  Parker  outlined  or  whether  I  got^off  the  track* 

I  have  spoken  with  three  men  who  are  working  in  Texas  and  they 
seem  to  think  that  the  time  is  ripe  for  county  work.  Then  it  looks 
as  though  the  time  is  still  more  ripe  for  the  organization  of  a  division 
for  malaria  control  within  the  State.  I  do  believe,  however,  that  as 
inoney  seems  to  be  the  hard  thing  to  get  there  ought  to  be  cooperation 
between  the  health  departments  of  those  Southern  States  interested 
in  malaria  work,  so  that  we  can  get  a  very  good  malaria  film  that 
will  not  only  appeal  to  people,  but  will  make  that  appeal  be  heard  so 
that  we  can  be  sure  of  sufficient  public  support  when  the  State  health 
officials  attempt  to  get  the  appropriation  they  need.  We  haven't  got 
enough  backing ;  we  want  the  backing  of  the  people,  who  are  not  go- 
ing to  be  denied,  and  if  the  proper  film  is  gotten  up  and  used  in  three 
or  four  States  in  doing  county  work  through  the  malaria  belt,  so  that 
everybody  knows  about  malaria,  its  causes,  and  the  facility  with 
which  it  can  be  controlled,  I  think  the  demand  for  the  appropriation 
for  the  State  board  of  health  will  be  very  strong  and  there  will  be 
more  of  those  voted  into  power  who  are  favorable  to  public  health 
work. 

Mr.  Stromquist.  I  think  there  is  no  doubt  in  the  mind  of  any  of 
us  that  a  malaria  division  in  the  State  board  of  health  in  each  of  the 
malarial  States  is  necessary  and  that  a  sanitary  engineer  should  be 
in  charge  of  such  a  division ;  but  I  think  about  the  most  important 
factor  in  the  success  of  an  antimalaria  campaign  is  the  inspector — 
an  inspector  with  four  qualifications:  A  pair  of  strong  legs,  more 
than  an  average  amount  of  common  sense,  plenty  of  pep,  and  an  in- 
terest in  the  work.  If  you  have  such  an  inspector  your  chances  are 
very  much  increased  for  putting  on  a  successful  campaign*  With 
such  an  inspector  we  could  supervise  more  work,  and  what  we  need 
is  to  train  such  men  for  the  work.  I  think  it  would  be  a  good  idea  to 
have  them  partly  under  the  control  of  the  State  board  of  health  and 
not  entirely  under  local  control,  so  that  they  could  be  used  in  dif- 
ferent places  and  on  different  kinds  of  work.  Thus  you  could  assure 
them  permanent  work  all  year  round. 

I  think  Mr.  Magoon's  idea  of  amalgamating  a  number  of  city  jobs 
is  a  very  good  one,  particularly  in  towns  of  the  size  he  has  been  work- 
ing, in  which  I  understand,  there  are  populations  of  only  eight  to 
ten  hundred.  A  town  of  that  kind  can  not  pay  much  for  a  marshal, 
inspector,  and  other  positions,  but  if  a  good  man  can  be  found  to 
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combine  these  jobfirand  in  the  malaria  season  devote  most  of  his  time 
to  that  work  the. town  can  afford  to  pa;  such  a  man  a  living  salary 
and  get  a  good  man. 

We  are  hoping  in  Tezmessee  to  use  the  balance  of  the  local  funds 
that  were  appropriated  for  mosquito  work  this  year  to  employ  a 
full-time  sanitary  inspector  to  work  with  the  city  board  of  health. 
Members  of  this  board  of  health  haven't  got  time  to  go  out  and 
make  inspections,  but  if  they  have  a  sanitary  inspector  to  work  under 
their  direction  they  can  do  a  good  deal  of  work  in  improving  sanitary 
conditions  of  the  community. 

Mr.  Shaw.  I  think  the  situation  as  it  is  at  present  is  very  unsatis- 
factory to  the  engineer  in  the  field.  Of  course,  I  realize  we  have 
been  in  the  formative  stage  of  the  work,  conducting  demonstrations, 
but  it  appears  to  me  that  we  have  now  reached  the  point  at  which 
it  is  necessary  to  organize  or  formulate  some  plan  whereby  the  State 
and  municipal  organizations  will  take  over  the  work.  We  all  know 
that  with  further  extension  of  the  work  it  will  be  impossible  for  the 
Public  Health  Service  to  furnish  supervision  for  every  town.  The 
cooperative  plan  must  terminate  at  some  time  in  a  particular  com- 
munity and  it  will  then  be  necessary  for  the  local  oi&cials  to  take 
entire  charge.  The  work  of  encouraging  the  continuance  of  malaria 
control  and  of  advising  where  necessary  will  become  the  duty  of  the 
State  board  of  health,  for  which  purpose  they  should  be  forming  a 
malaria  division. 

After  the  first  year's  demonstration  the  town  should  be  prepared 
to  continue  the  work  with  only  general  supervision,  first  by  the 
Service,  but  as  soon  as  possible  by  the  State  board's  representative. 
But  it  appears  that  the  tendency  of  both  the  municipal  and  State 
authorities  is  to  unload  on  the  engineer  in  charge  and  not  take  an 
active  interest  in  what  is  being  done.  This  attitude  was  clearly 
expressed  by  the  health  officer  of  a  certain  town.  After  I  explained 
the  general  plan  of  our  operations  and  stated  that  during  the  second 
year  we  would  give  general  supervision,  he  said,  "I  will  help  you 
as  much  as  I  can."  It  seems  to  me  that  after  one  year's  demonstra- 
tion the  situation  is  just  reversed — ^the  Public  Health  Service,  the 
International  Health  Board,  and  the  State  board  of  health  will  help 
the  town  as  much  as  possible. 

Dr.  GioprrrTS.  Mr.  Chairman,  things  usually  appear  to  me  as 
either  black  or  white.  I  am  a  little  inclined  to  be  too  much  that  way, 
and  not  to  see  the  intermediate  colors,  but  I  do  think  that  ultimately 
the  people  have  got  to  protect  their  own  health.  We  are  not  doing 
work  to-day  for  the  mere  purpose  of  making  beautiful  charts,  or 
for  the  number  of  feet  of  ditches  we  put  in  it  at  so  much  per.  .  Our 
work  is  building  for  the  future — what  effect  we  can  have  upon  ma- 
laria 20  years  from  now  or  25  years  from  now.    Is  there  a  possibility 


74  SSCOND  ANNUAL  ANTIMALABIA  OOKFEREKCB. 

of  completely  eradicating  malaria,  or  stopping  its  existence  as  an 
economic  factor — as  a  factor  that  tends  to  lower  the  physical  man- 
hood of  this  country,  so  that,  if  we  are  called  upon  again  we  won't 
be  faced  with  a  25  per  cent  physical  deficiency  ? 

Now,  we  must  reach  the  people.  We  have  said  for  years  that  this 
is  a  rural  problem,  and  up  to  this  time  we  have  been  almost  cruel 
to  the  rural  people — we  have  neglected  them,  and  they  are  the 
sinews  of  the  Government.  It  seems  to  me  that  for  the  next  few 
months,  when  we  will  not  be,  digging  ditches,  when  we  will  not  be 
chasing  the  festive  Anopheles  or  the  pestiferous  Culex,  it  might 
be  well  for  the  officer  in  each  State  to  consult  with  the  State  health 
officer  and  to  make  a  study  of  each  State  health  organization  with  a 
view  to  deciding  on  the  best  way  to  carry  on  the  next  year's  work, 
whether  through  the  county  units,  through  State  propaganda,  or 
other  methods. 

I  might  state  that  there  are  different  opinions  among  State  health 
officers  as  to  how  this  problem  should  be  met.  Some  State  health 
officers  may  take  the  attitude  that  it  could  be  worked  out  better  under 
the  supervision  of  a  physician  than  an  engineer.  I  have  heard  such 
expressions. 

Others  take  the  attitude  that  it  is  better  to  have  it  an  engineering 
division.  Others  will  say,  "Why  not  attach  it  to  our  rural  health 
work  and  get  it  established  in  our  county  units  as  soon  as  we  cant " 
In  some  instances  the  overhead  can  be  cut  down  greatly  by  so  doing. 

If  we  study  these  conditions  very  thoroughly  with  the  State 
health  officers  and  submit  a  report  to  headquarters,  I  think  we  can 
arrive  at  a  very  sane  conclusion  as  to  what  we  shall  do  next  year, 
and  what  we  shall  do  toward  the  future  control  of  malaria. 

Dr.  Harrison.  I  should  like  to  say  that  our  idea  in  regard  to  estab- 
lishing a  malaria  division  was  that  the  head  of  the  division  should 
have  the  responsibility  of  raising  the  funds  for  the  work.  Our  idea 
has  been  that  the  engineer  is  unquestionably  the  man  to  carry  on  the 
operations,  but  we  have  found  some  of  the  engineers  rather  loath  to 
assume  the  responsibility  of  raising  the  money.  Therefore,  they  have 
suggested  in  Texas  that  a  doctor  connected  with  the  State  board  of 
health  should  go  out  and  make  the  financial  arrangements.  We  feel 
that  whoever  is  the  head  of  the  division  should  be  the  man  to  assume 
that  responsibility.    If  the  engineer  will  do  that  so  much  the  better. 

Mr.  Le  Prince.  I  would  like  to  make  the  statement  that  where 
possible  the  engineer  ought  not  to  have  to  do  all  the  financial  work; 
the  engineer  is  there  to  do  engineering  work.  Now,  in  the  work  that 
is  going  on  on  such  a  large  scale  in  New  Jersey  and  one  of  the  coun- 
ties in  New  York,  the  financial  arrangements  are  all  made,  and  the 
man  who  is  directing  the  antimalaria  control  work  does  not  have  to 
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bother  to  get  the  money.  He  is  there  for  another  purpose;  he  is 
there  especially  to  do  a  certain  class  of  work,  and  it  is  a  loss  of  time 
for  him  to  have  to  go  into  the  other  work.  I  think  that  stand  is  per- 
fectly correct. 

Mr.  Parker.  Mr.  Stromquist,  I  think,  brought  up  one  of  the  most 
important  questions  that  has  come  before  us  in  regard  to  the  exten- 
sion of  the  work;  that  is,  holding  the  services  of  the  men  we  train. 
It  is  not  necessary  that  we  have  a  trained  engineer,  or  a  trained  direc- 
tor as  general  foreman  in  a  unit  that  has  already  been  put  under  con- 
trol. We  can  take  one  of  the  men  who  has  been  trained  in  one  of 
the  several  towns  under  operation.  At  the  present  time  I  have  a  man 
who  is  ready  to'  undertake  such  work  if  I  can  place  him  on  the  pay 
roll  of  the  State  board  of  health  or  take  care  of  him  in  some  other 
way  for  12  months  of  the  year.  His  services  have  been  absolutely 
gratis  the  whole  year.  He  knows  how  to  proceed  and  is  just  the 
man  that  we  need  to  leave  in  charge  of  such  work,  and  he  can  take 
care  of  the  four  towns  that  have  been  under  operation  this  year. 

Mr.  Le  Prince.  Mr.  Fisher  will  close  the  discussion. 

Mr.  Fisher.  It  seems  to  me  that  the  present  uncertainty  of  plans 
for  the  futui-e  justifies  any  arrangements  that  will  remove  the  uncer- 
tainty and  give  us  something  definite  with  which  to  work  on.  I 
believe  that  that  unt;ertainty  might  be  to  a  large  extent  eliminated. 
This  plan  necessarily  calls  for  the  expenditure  of  some  money  for 
administrative  purposes  to  be  controlled  by  the  malaria-control 
division.  Some  of  the  details  which  it  would  have  to  perform 
would  be  to  collect  statistics  and  to  prepare  publicity  articles  and 
direct  and  supervise  the  use  of  moving  picture  films  throughout  the 
State,  prepare  a  budget  of  expenses  and  take  it  to  the  State  legis- 
lature, and  be  prepared  to  defend  the  items  contained  therein. 

The  big  problem  is  to  build  up  a  personnel  who  can  be  used  for 
this  kind  of  work.  I  might  point  out  that  one  weakness  of  the 
present  arrangement  appears  to  me  to  be  the  difficulty  of  holding 
trained  men.  There  are  certain  contingencies  arising  at  headquar- 
ters, which  wIb  in  the  field  do  not  know  about,  and  certain  considera- 
tions make  it  advisable  to  send  a  man  into  the  State  who  may  be  the 
only  man  available,  and  he  may  not  like  the  State;  he  may  not  like 
the  particular  kind  of  work,  and  on  that  account  may  not  fit  in.  If 
a  man  can  be  obtained  locally  and  trained  into  the  work  it  would 
be  by  far  the  best  arrangement.  We  have  found  it  very  difficult  to 
find  any  local  man  of  sufficient  intelligence,  ability,  and  interest  to 
undertake  the  work  in  any  place  where  we  have  worked  in  South 
Carolina,  so  that  we  had  to  import  talent.  At  one  place  we  were 
fortunate  in  securing  a  man  who  had  a  good  deal  of  training  in  the 
sanitary  corps  in  the  Army,  and  he  is  now  remaining  in  the  town 
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where  he  worked  as  permanent  health  officer  for  the  city,  and  to  that 
extent  is  adding  to  the  personnel,  which  should  become  a  part  of  the 
division. 

This  i»a  problem,  of  course,  for  the  future,  and,  as  has  been  pointed 
out,  we  are  just  now  going  through  the  formative  stages,  but  it  cer- 
tainly behooves  us  to  develop  definite  ideas  and  have  them  clearly  in 
mind  as  to  just  how  such  a  division  could  be  effectively  organized 
and  as  to  the  details  with  which  the  organization  will  function.  It 
is  hard  to  determine  just  what  they  will  be  and  perhaps  impossible 
to  standardize  them  for  all  States. 

Mr.  Le  Prince.  The  next  paper  will  be  "  Bailroad  malaria  work," 
by  Mr.  H.  W.  Van  Hovenberg. 


RAILROAD  MALARIA  WORE. 


H.  W.  Van  Hovenbero, 

BanUary  Engineer,  Bt,  Louis  BouthwestemRadhoay. 

Since  so  many  of  the  men  here  are  familiar  with  the  malaria  work 
being  done  by  the  St.  Louis  Southwestern  Railway  Co.,  I  will  only 
sketch  our  work  briefly,  inasmuch  as  a  report  embracing  the  past  four 
years  is  to  be  published  soon  by  our  line. 

Malaria  control  on  the  Cotton  Belt  dates  from  the  interest  of  Mr. 
Edwin  Gould,  chairman  of  the  board  of  directors,  in  the  discovery 
that  about  one-third  of  all  the  medical  treatment  in  the  hospital  was 
due  to  malaria  patients.  He  enlisted  the  aid  of  the  Public  Health 
Service,  and,  following  a  field  survey,  actual  work,  both  in  the  pro- 
tection of  employees  and  in  oflfering  cooperation  with  cities,  was 
started  under  the  direction  of  a  sanitary  engineer  employed  by  the 
railroad. 

The  problem  of  malaria  control  on  a  railroad  is  complicated,  due 
to  the  fact  that  its  employees  are  scattered  along  many  miles  of  line, 
live  under  varying  conditions,  and  work  both  day  and  night.  Many 
employees  live  in  so-called  camp  cars  that  are  moved  from  point  to 
point  over  the  line,  as,  for  instance,  bridge  and  building  men.  These 
men  spend  a  large  part  of  their  time  in  the  river  bottoms,  where  there 
is  a  splendid  chance  for  malaria  infection.  Trainmen  may  live  in  a 
division  point,  but  spend  half  of  their  nights  at  other  points  on  the 
line,  where  they  may  not  have  protection  from  the  malaria  mosquito. 
Eailroad  malaria  control,  then,  is  one  of  applying  the  remedy  best 
suited  to  each  particular  case. 

The  starting  of  malaria  control  in  a  town  is  an  old  problem  to  you 
men.  The  St.  Louis  Southwestern  Railway  particularly  stressed  the 
cooperative  plan  of  malaria-control  work  in  the  cities  and  towns 
along  its  lines. 

I  would  say  that  in  the  beginning  the  railroad  supplied  practi- 
cally all  the  funds  for  malaria  field  work.  During  the  past  year, 
however,  practically  76  per  cent  of  the  cost  of  the  work  was  supplied 
by  the  cities. 

Following  a  study  of  the  hospital  records  as  to  which  depart- 
ments of  the  railroad  supplied  the  mojst  malaria,  it  seemed  practical 
to  begin  our  work  in  our  large-shop  towns.    This  made  it  possible 
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to  protect  a  large  number  of  employees  and  to  furnish  the  same 
protection  to  their  families.  The  protection  of  men  living  in  camp 
cars  was  effected  through  screening  of  their  cars  and  teaching  them 
the  value  of  swatting  mosquitoes  in  cars. 

In  order  that  we  might  demonstrate  the  economical  side  of  malaria 
control  to  the  management,  we  cooperated  with  several  large  lumber 
mills.  In  one  instance  we  demonstrated  that  the  mill  production 
could  be  increased  20  per  cent  in  one  year,  leading  to  a  material 
increase  in  the  freight  revenue  from  this  one  mill  alone. 

We  have  used  all  practical  methods  of  malaria  control  known  to 
us,  including  a  demonstration  as  to  the  practicability  of  quinine  in 
prophylactic  doses.  During  the  past  year  we  issued  quinine  rations 
to  section  men  over  360  miles  of  main  line.  The  result  of  this 
demonstration  will  be  published  soon. 

Through  the  Public  Health  Service  we  have  established  a  full- 
time  technician  in  our  employees^  hospital,  greatly  increasing  the 
efficiency  of  the  hospital  as  well  as  aiding  materially  in  sterilizing 
men  who  have  been  employed  for  years  on  the  railroad  and  who 
could  have  been  giving  but  a  small  part  of  their  energy  because  of 
chronic  malaria  infection. 

The  St.  Louis  Southwestern  Railway  management  saw  fit  to  equip 
an  exhibit  or  demonstration  car  for  the  purpose  of  teaching  malaria 
control  directly  to  the  men  employed  over  the  system.  This  car  was 
also  used  in  stimulating  the  interest  of  school  children  in  Texas  and 
Arkansas.  Our  plan  was,  briefly,  to  enter  a  town  and  to  get  in  touch 
with  the  principal  or  mayor  and  arrange  to  have  the  school  dismissed 
so  that  one  class  at  a  time  could  visit  the  car.  A  talk  was  made  to 
the  children  in  language  they  could  understand,  stressing  the  part 
that  each  one  of  them  could  play  in  mosquito  abatement.  We  asked 
the  teachers  to  examine  the  children  on  what  they  had  heard  and 
seen.  On  return  visits  to  several  of  these  towns  we  found  the 
children  to  have  been  very  receptive. 

Bather  than  offer  financial  aid  to  the  cities  in  Arkansas  as  we  have 
done  in  Texas,  I  thought  it  best  to  spend  the  same  amount  of  money 
in  educating  school  children.  We  hope  that  when  they  become  busi- 
ness men  and  women  in  these  towns  they  will  be  more  than  willing 
to  establish  malaria  control  and  adopt  other  essential  sanitary 
measures. 

The  result  of  four  years  of  malaria  work  on  the  Cotton  Belt  has 
been  to  enlarge  the  work  of  the  sanitary  engineer  to  include  all 
phases  of  health  protection.  A  full-time  organization  was  found 
imperative  to  carry  on  malaria  control  work  successfully.  This  led 
to  the  adoption  of  a  sanitary-control  program  which  includes  malaria 
control,  water  supply,  station  sanitation,  heating  and  ventilation, 
quarantine,  camp-car  sanitation,  station  grounds  beautification,  etc 
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I  predict  that  in  a  few  years  sanitary  engineers  will  be  employed 
by  all  modern  railroads.  Our  railroad  managers  will  find  that  it 
will  pay  better  to  keep  employees  on  the  job  rather  than  to  pay  for 
their  hospital  treatmeoit.  For  such  work  as  I  have  just  outlined  a 
sanitary  engineer  is  eminently  fitted. 

I  would  like  to  stress  the  value  of  knowing  the  number  of  malaria 
prescriptions  in  relation  to  estimating  the  prevalence  of  malaria  in  a 
community.  Mr.  George  Parker  has  demonstrated  that  an  estimate 
of  the  amount  of  malaria,  based  on  a  study  of  the  doctor's  prescrip- 
tions, will  check  within  1  or  2  per  cent  with  the  actual  cases  of 
malaria.  Another  evidence  of  the  general  prevalence  of  malaria  is 
the  amount  of  newspaper  advertising  carried  by  chill  tonic  manufac- 
turers. These  people  necessarily  know  just  how  much  malaria  there 
is  in  a  community  by  following  the  sales  of  chill  tonics,  and  their 
advertising  will  keep  pace  with  the  amount  of  business  they  do. 

I  believe  it  is  important  to  know  the  amount  of  malaria  in  a  town 
compared  to  other  diseases.  The  number  of  malaria  cases  alone  does 
not  mean  much  to  the  average  person  when  his  support  of  malaria 
campaigns  is  solicited.  He  is  interested  though  when  you  say, 
"  Ninety  per  cent  of  all  the  medical-  prescriptions  in  this  town  are 
for  malaria."  He  knows  then  that  the  enormous  bills  paid  for 
medical  and  doctors'  services  are  due  to  malaria  alone,  and  that  is  a 
very  strong  talking  point 

Discussion. 

Dr.  Fricks.  We  should  all  feel  proud  of  Mr.  Van  Hovenberg's 
work  in  malaria  control,  because  it  is  good  and  because  he  is  one  of 
us.  I  know  he  is  still  one  of  us  in  heart.  I  have  been  very  much 
impressed  with  his  work,  and  we  have  begun  malaria  surveys  on 
other  roads  in  the  South  with  the  hope  that  we  might  accomplish 
approximately  as  much  on  these  roads  as  Mr.  Van  Hovenberg  has  on 
the  Cotton  Belt.  We  are  now  making  malaria  surveys  on  two  roads, 
the  Central  of  Georgia  and  the  Illinois  Central ;  and,  Mr.  Chairman, 
•we  have  here  as  a  guest  Dr.  Beach  of  the  Illinois  Central  road,  whom 
-we  should  be  pleased  to  hear. 

Dr.  Beach.  I  have  listened  to  the  excellent  paper  presented  on 
^  Railroad  malarial  work  "  with  greatest  interest  and  pleasure.  The 
railroad  which  I  have  the  honor  to  be  with,  the  Illinois  Central,  has, 
with  the  cooperation  and  assistance  of  the  United  States  Public 
Health  Service,  undertaken  a  survey  over  the  portion  of  the  system 
in  which  malaria  prevails,  and  will  consider  the  employment  of 
active  remedial  measures  which  may  be  recommended  as  a  result 
of  this  survey. 

I  desire  to  earnestly  recommend  to  those  interested  the  necessity 
of  getting  in  touch  with  a  first-class  publicity  man,  one  whose 
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newspaper  experience  and  ability  as  a  writer  will  enable  him  to 
present  the  absolute  necessity  of  cooperative  antimalaria  work  to 
the  public — ^let  the  public  understand  what  we  are  trying  to  do,  not 
by  one  write-up,  but  by  a  series  of  write-ups  appearing  in  various 
papers  which  circulate  through  the  country  in  which  work  is  being 
done.  This  feature  of  the  campaign  I  consider  a  great  necessity, 
for  until  the  public  is  in  close  touch  and  entire  sympathy  with  the 
movement,  money  for  necessary  expense  will  be  slow  in  coming. 

With  the  splendid  success  accomplished  by  Mr.  Van  Hovenberg,  of 
the  Cotton  Belt  Railroad,  there  should  arise  the  spirit  of  emulation 
among  all  railroads,  and  it  is  greatly  desired  that  the  next  year  will 
see  the  furtherance  of  this  work  until  malaria  becomes  only  a 
memory. 

Mr.  Lb  Prince.  The  next  paper  on  the  program  is  "  Publicity," 
by  Mr.  E.  H.  Gage. 


PUBLICITY. 


E.  H.  Gaob, 

BtttUfwy  Engineer^  Inlentafionol  HeaUh  Board. 

Publicity  is  the  act  of  making  a  thing  known  to  the  ^  plain  peo- 
ple of  the  land."  As  applied  to  malaria  control  it  involves  making 
known  the  cause  of  the  disease,  its  prevention,  and  cure.  The  mere 
act  of  placing  a  quantity  of  information  in  such  places  that  it  is 
available  to  the  people  is  probably  theoretical  publicity,  but  it  is 
not  effective  publicity.  To  be  effective  the  publicity  given  any 
subject  must  be  presented  in  such  a  way  that  it  is  noticed,  assim- 
ilated, digested,  and  made  a  part  of  the  everyday  knowledge  of  the 
people.  In  order  to  get  effective  publicity  the  person  in  charge  of 
the  campaign  must  know  the  people  whom  he  has  to  reach.  That  is, 
in  my  opinion,  the  first  step  in  any  publicity  campaign.  No  two 
communities  have  the  same  local  problems  or  interests,  no  two  can 
do  effective  malaria  control  by  identical  measures,  and  also  no  two 
can  be  reached  by  identical  publicity.  Once  the  people  have  been 
studied,  their  problems  analyzed,  and  their  interests  learned,  a 
method  of  publicity  may  be  worked  out  founded  on  their  interests, 
as  the  mind  is  more  open  and  easily  approached  from  that  angle, 
and  applied  to  their  individual  problem  in  such  a  way  as  to  make 
^hem  feel  that  it  is  their  own  campaign. 

Originality  in  publicity  is  very  much  sought  after.  The  most  fre- 
quent result  of  the  search  is  the  production  of  some  entirely  meaning- 
less thing,  striking  in  itself,  but  of  no  value  in  advertising  the  sub- 
ject matter.  Let  the  same  amount  of  originality  be  exerted  first  in 
studying  the  people  to  be  reached,  learning  their  point  of  view; 
then  in  finding  and  presenting  in  usable  form,  the  connection  be- 
tween this  and  malaria  control ;  and  there  results  original  publicit}' 
material  which  will  demand  attention.  It  is  the  same  idea  as  find- 
ing a  man's  hobby  and  then  riding  it  with  him  and  selling  your  line 
from  that  angle.  For  instance,  a  golf  club  in  Virginia  did  about 
$2,000  worth  of  excellent  Anopheles  control  work  after  being  ap- 
proached from  the  standpoint  of  the  mosquito  nuisance  on  the  course 
and  at  the  club  house. 

Starting  with  the  assumption  that  the  people  know  nothing 
of  the  cause  of  the  disease,  and  in  most  cases  this  is  true,  give  them 
the  whole  story  in  terms  that  they  can  easily  understand,  in  fre- 
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quent  bits,  only  a  little  at  a  time  so  that  each  part  may  be  thoroughly 
understood.  A  conunon  error  in  publicity  is  the  use  of  too  much 
material  at  one  time.  The  human  mind  can  only  take  in  and  digest 
so  much  at  a  time  and  to  go  beyond  that  limit  is  to  practically  de- 
feat the  aim  of  the  advertisement.  Frequently — ^because  it  is  not 
a  subject  which  commands  intense  interest  from  its  first  mention — 
there  is  too  long  a  history  of  similar  conditions  lived  through  and 
too  strong  a  conviction  of  the  inevitableness  of  chills  in  swampy 
regions  for  that.  Give  them  something  which  they  see  is  actually 
connected  with  their  own  everyday  life  and  then  there  is  a  founda- 
tion for  some  real  work,  effective  work,  in  malaria  control. 

It  is  better  to  tell  something  which  the  people  already  know  as 
a  starter  than  to  give  the  reader  something  which  his  previous  infor- 
mation does  not  lead  him  easily  to  understand.  As  an  instance, 
I  was  riding  on  a  train  one  day  with  Dr.  Griffitts  and  listening  to 
his  talk  with  a  fellow  traveler,  who,  I  knew,  occupied  a  position  of 
some  merit  in  his  community.  The  conversation  turned  to  mos- 
quitoes and  presently  the  man  asked,  "  What  sort  of  an  insect  lays 
mosquitoes,  anyhow?"  It  required  considerable  explanation  to 
convince  him  that  mosquitoes  themselves  lay  the  eggs  from  which 
other  mosquitoes  develop,  as  he  was  thoroughly  under  the  impres- 
sion that  they  were  laid  by  a  bigger 'insect,  such  as  a  dragon  fly. 
Now,  if  the  publicity  campaign  in  that  man's  town  had  been  com- 
plete he  should  have  known  the  life  cycle  of  a  mosquito.  Instead, 
while  he  knew  that  malaria  woA  was  being  done  in  town,  it  was 
only  in  a  general  way  that  he  knew  it.  A  good  publicity  campaign 
would  have  told  him,  a  little  at  a  time,  what  was  being  done  and 
what  he  could  do  to  help.  Th6  idea  of  giving  the  people  something 
'  to  do  to  help  is  one  of  the  best  methods  known  to  stimulate  interest 

Effective  publicity  is,  in  fact,  the  preparation,  the  stimulation, 
and  the  history  of  malaria  control  in  any  community,  and  to  fulfill 
its  mission  it  must  be  based  on  the  habits  and  interests  of  that 
community.  It  must  teach  the  people  that  malaria  is  not  a  neces- 
sary evil  in  their  community  and  that  the  spring  and  fall  "  course 
of  medicine  "  is  not  an  absolute  requirement  for  health ;  how  mos- 
quitoes breed,  and  eliminate  the  idea  so  strongly  held  that  mosquitoes 
breed  in  pea  vines  and  similar  places;  that  malaria  is  transmitted 
only  by  the  mosquito  and  is  not  caused  by  bathing  in  th^  middle 
of  the  day,  although  an  attack  may  be  brought  on  in  that  way, 
provided  the  infection  already  exists;  and  finally  it  must  bring  the 
individual  to  the  place  where  he  knows,  believes,  and  practices  such 
control  measures  as  are  possible  on  his  own  premises,  for  if  he  does 
not  he  is  sure  to  have  mosquitoes  all  summer,  will  more  than  likely 
be  unwilling  to  admit  that  the  work  has  been  of  any  value,  and  is 
certain  to  oppose  any  appropriation  for  maintenance. 
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This  can  only  be  brought  about  by  a  study  of  the  special  problems 
in  any  particular  community,  followed  by  a  constant  application  of 
local  conditions  to  the  work  of  malaria  control,  and  underlaid  by 
a  real  personal  interest  in  the  welfare  of  the  community. 

Discussion. 

Mr.  Le  Prince.  I  have  felt  that  in  Texas  the  work  developed  very 
rapidly  and  that  the  influence  of  considerable  publicity  that  has  been 
carried  on  there  for  several  years  can  be  noticed  over  a  good  section 
of  that  State,  and  I  believe  a  considerable  portion  of  that  publicity 
has  been  done  by  Mr.  Van  Hovenberg.  I  am  going  to  call  on  him 
and  ask  him  to  give  us  a  few  pointers  regarding  publicity.  A  lot  of 
us  have  to  prepare  articles  for  publication,  and  if  we  can  get  a  skele- 
ton of  useful  information  in  preparing  our  data  for  the  papers  I 
think  it  will  be  worth  while. 

Mr.  Van  Hovenberg.  My  answer  would  be  to  distribute  widely 
Dr.  Carter's  Catechism.  This  pamphlet  entitled,  ^'Malaria,  Its 
Cause  and  Prevention,"  is  known  as  Supplement  No.  18  to  the  Public 
Health  Beports,  July  17, 1914.  This  bulletin  may  be  partly  rewritten 
or  issued  to  newspapers  in  the  form  as  it  is  now.  Newspapers  will  be 
glad  to  carry  this  matter  daily  or  weekly.  The  next  medium  that  I 
would  suggest  is  the  semiweekly  farm  newspapers  or  farmers'  maga- 
zines. The  editors  of  such  publications  are  always  looking  for  scien- 
tific material  of  interest  to  their  readers.  If  possible,  furnish  articles 
to  the  newspaper  men,  together  with  pictures  illustrating  the  contents 
of  the  article.  These  pictures  need  not  be  gotten  up  in  as  elaborate 
form  as  we  find  in  the  Sunday  supplements,  but  may  be  just  a  column 
wide.  These  cuts  cost  little  to  have  made  and  can  be  reproduced* 
from  photographs  we  now  have.  I  believe  Mr.  Parker  has  developed 
one  of  the  most  unique  ways  of  advertising  malaria  control  that  I 
know  of.  This  consists  of  asking  the  daily  newspapers  to  include 
with  paid  advertisements  a  brief  sentence  as  follows :  "  Mosquitoes 
breed  in  water."    "  I  believe  in  malaria  control,"  etc. 

Mr.  Parker  can  tell  you  more  fully  about  his  methods  and  I  will 
ask  him  to  take  the  floor. 

Mr.  Parker.  It  occurred  to  me  that  it  was  much  better  to  adver- 
tise in  short  sentences  some  facts  about  mosquitoes  and  malaria 
rather  than  put  lengthy  articles  in  the  papers.  When  they  read  the 
first  few  lines  they  decide  they  know  all  about  mosquitoes  and  quit. 
I  took  the  matter  up  with  the  merchants  of  one  town  who  carried 
advertisements  in  the  paper,  and  requested  them  to  instruct  the  news- 
paper to  insert  in  their  advertisement  such  short  sentences  as,  "  Mos- 
quitoes breed  in  water";  "Mosquitoes  are  the  hosts  through  which 
chills  and  fever  are  transmitted";  "Mosquitoes  breed  in  water 
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only";  ^Oet  rid  of  mosquitoes '';  ^ We  believe  in  fighting  malaria; 
do  you?  "  Just  one  line  was  used  at  the  bottom  of  each  ^  ad,''  be- 
cause most  of  the  country  papers  are  devoted  a  great  deal  to  adver- 
tising and  the  people  were  sure  to  read  them. 

Something  of  three  lines  can  be  written,  little  squibs  regarding 
mosquitoes  or  malaria,  and  scattered  in  different  parts  of  the  paper. 
The  short  sentence,  ^^Cut  your  weeds,"  appearing  throughout  the 
paper,  started  a  program  of  weed  cutting  in  the  town,  and  in  a  very 
short  time  a  great  many  people  were  cutting  weeds. 

Dr.  Fricks.  I  don't  want  you  to  think  I  am  throwing  cold  water 
on  any  legitimate  program  for  advertising  malaria  control,  but  I 
want  to  remind  you  that  in  our  original  cooperative  agreement  for 
malaria  control  there  is  a  paragraph  in  regard  to  publicity  coming 
through  the  State  health  officer.  I  am  in  favor  of  publicity,  I  want 
you  to  get  it  in  every  legitimate  way  you  can,  but  the  Public  Health 
Service  is  handicapped  in  this  respect  and  can  not  enter  into  an  ex- 
tensive campaign  of  publicity,  and  we  have  entered  into  an  agree- 
ment with  the  cooperative  agencies  as  to  the  method  of  publicity. 

Mr.  Le  Prince.  As  I  understand,  outside  advertising  that  met 
with  the  approval  of  the  State  board  of  health  would  be  satisfactory  ? 

Dr.  Fricks.  Absolutely. 

Dr.  Harrison.  I  should  like  to  state,  speaking  for  the  State  board 
of  health  of  Texas,  that  it  did  unquestionably  meet  with  the  ai>- 
proval  of  the  State  board  of  health. 

Mr.  Old.  At  Thomasville  we  had  some  little  handbills  made  up, 
such  as  this,  and  had  them  distributed  in  the  houses. 

I  had  a  little  experience  with  moving-picture  houses  in  three 
towns  worked  in  Georgia.'  I  got  up  little  slides  on  malaria  and 
they  ran  them  for  about  a  week  and  then  stopped.  Sometimes  they 
would  only  leave  them  on  for  half  a  second  and  you  couldn't  read 
them  at  all ;  presumably  because  they  weren't  paid  for  it.  I  wonder 
if  any  others  present  had  any  experience  along  that  line. 
'  Mr.  Shaw.  It 'appears  to  me  that  publicity  in  our  work  has  two 
phases;  the  preliminary  publicity  for  educational  purposes  and  to 
arouse  the  people's  interest  in  malaria  control  generally,  and  the 
publicity  during  operations  to  secure  cooperation  and  to  advise  the 
people  of  the  progress  and  results  accomplished.  I  think  it  is  a 
mistake  for  the  engineer  to  enter  a  town  where  no  publicity  has  been 
conducted,  for  the  people  in  general  are  not  familiar  with  the  facts 
concerning  malaria,  and  are  not  aware  of  the  plan  of  conducting  the 
malaria  demonstrations. 

Generally  speaking  engineers  are  not  inclined  to  publicity  work 
and  they  are  probably  as  deficient  in  this  as  they  are  notably  deficient 
in  public  speaking.    For  this  reason  all  publicity,  press  articles,  and 
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papers  for  educational  work,  so  far  as  possible,  shoald  be  centralized 
in  the  State  board  of  health  or  one  of  the  other  cooperating  agencies, 
and  prepared  in  such  a  way  as  would  make  them  suitable  for  the 
entire  South.  Let  the  preliminary  publicity  and  papers  for  educa- 
tional work  include  articles  on  ^^The  history  of  malaria  investiga* 
tion,"  ^^  Malaria,  its  cause  and  effect,"  ^  Habits  of  mosquitoes,*^ 
"  Malaria  control  demonstrations  prior  to  the  World  War,''  "Army 
cantonment  control  and  the  results,"  and  "  Demonstrations  since  the 
World  War."  The  preliminary  publicity  should  fee  accomplished 
in  advance  of  the  initial  survey  and  thus  pave  the  way  for  the  field 
engineer. 

'3ince  the  State  boards  take  the  initiative  in  arranging  for  demon- 
strations and  the  demonstrations  must  ultimately  be  conducted  by 
them,  this  publicity  should  be  issued  from  their  offices. 

Mr.  FucHS.  Mr.  Chairman,  I  would  like  to  mention  a  scheme  of 
publicity  which  may  not  bring  inunediate  results,  just  as  Mr.  Van 
Hovenberg's  educational  campaign  among  children  may  not,  but 
which  will  eventually  bring  results  when  these  children  have  grown 
up  to  be  citizens. 

What  I  have  in  mind  is  an  educational  campaign  in  the  form  of  a 
contest  carried  on  by  the  North  Carolina  Land  Owners'  Association. 
They  obtained  through  the  Surgeon  General  and  the  State  board  of 
health  about  30,000  copies  of  Dr.  Carter's  Catechism  on  Malaria; 
they  distributed  them  all  over  the  eastern  section  of  North  Carolina, 
where  malaria  exists,  among  the  children  in  the  schools.  Contests 
were  carried  on  in  each  school,  in  each  town,  in  each  county,  and  then 
in  the  State  as  a  whole.  The  children  were  asked  to  submit  essays 
on  the  subject  of  malaria  after  they  had  become  acquainted  with  the 
catechism,  with  the  aid  of  the  teacher,  and  these  essays  were  judged 
locally.  The  best  ones  were  sent  on  to  be  judged  by  the  county 
officials ;  the  best  of  these  in  turn  were  sent  on  to  a  conunittee,  among 
which  was  the  State  health  officer,  for  the  State  contest.  Local  prizes, 
as  well  as  State  prizes,  were  offered. 

Now,  what  was  the  effect  of  these  contests?  They  not  only 
brought  the  study  of  malaria  control  to  the  attention  of  the  children, 
but  each  child  in  writing  a  composition  on  malaria,  took  it  home  and 
talked  about  it  with  daddy  and  mother,  and  everybody  in  the  family 
was  discussing  the  question.  As  I  say,  we  have,  perhaps,  not  seen 
immediate  results  from  this  campaign,  but  I  have  no  doubt  that  its 
fruits  will  ripen  with  time. 

Mr.  Parkeb.  Mr.  Chairman,  I  want  to  bring  up  the  school  pro- 
position again  because  of  a  request  that  came  to  the  State  board  of 
health  from  the  principal  of  a  school  in  a  rural  community.  He 
advised  us  not  to  go  down  there  because  if  we  did  the  people  would 
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be  SO  antagonized  we  couldn^  get  anywhere;  that  he  wanted  some 
literature  so  that  he  could  educate  the  children  and  the  people  in 
that  community  regarding  malaria  control. 

I  want  to  mention  Mr.  Van  Hovenberg's  exhibit  car.  In  the  town 
of  Alto  they  had  taken  up  the  study  of  malaria,  using  Dr.  Carter's 
handbook,  in  their  science  class.  Mr.  Van  Hovenberg's  car  was  in 
that  town  and  the  exhibit  was  shown  in  the  schoolhouse.  There  was 
a  great  deal  of  enthusiasm  demonstrated  by  the  different  pupils, 
and  a  great  many  questions  asked.  I  found  out  later  they  had  been 
advised  that  on  their  examination  papers  would  appear  certain  ques- 
tions pertaining  to  the  work  that  was  being  done  in  their  town  to 
control  malaria ;  that  they  would  be  required  to  write  certain  articles 
pertaining  to  mosquitoes,  their  life  cycle,  and  so  on. 

Mr.  Johnson.  In  two  of  the  towns  in  Alabama  the  school  children 
from  the  fourth  to  the  seventh  grade  studied  the  malaria  primer  and 
were  given  examinations  on  it  at  the  end  of  the  year.  I  looked  over 
the  papers  together  with  the  principal  and  I  was  very  greatly  sur- 
prised to  see  how  much  they  absorbed.  As  a  matter  of  fact,  they  had 
seen  some  points  in  that  primer  that  I  hadn't. 

In  one  of  those  towns  they  didn't  hire  any  oiler  or  any  inspector 
during  the  season.  The  school  principal  drew  a  line  through  the 
middle  part  of  the  town  and  they  had  one  group  of  school  children 
doing  the  oiling  and  inspecting  on  one  side  of  the  town  and  another 
on  the  other  side,  and  they  had  a  prize  for  the  group  that  did  the 
best  work.  I  spent  two  days  in  the  town  and  couldn't  find  a  larva 
or  mosquito  there. 

My  experience  with  movie  slides  has  been  very  satisfactory.  The 
theater  manager  in  one  of  my  towns  was  greatly  interested  in  the 
work  and  showed  the  slides  at  the  most  advantageous  time. 

We  were  greatly  bothered  at  one  time  by  a  tremendous  rush  of 
Culex.  There  were  more  tin  cans  in  Demopolis  than  I  ever  saw  in 
my  life.  It  was  perfectly  obvious  they  were  coming  from  those  tin 
cans.  We  hardly  knew  how  to  get  the  people  in  the  town  interested. 
I  talked  the  matter  over  with  a  newspaper  man  and  a  movie  man  and 
they  suggested  that  we  just  run  a  lead  in  the  movies  in  good,  big 
letters,  "  Punch  the  can."  We  showed  that  slide  in  the  theater  about 
a  quarter  of  9,  and  at  9  o'clock  the  next  morning  we  had  about  a  hun- 
dred boys  lined  up  in  front  waiting  for  their  punches.  If  they  didn't 
get  all  the  cans,  I  don't  know  where  they  were ;  I  couldn't  find  any 
that  were  not  riddled. 

Mr.  Le  Prince.  There  will  be  no  further  discussion.  I  am  going 
to  call  this  meeting  adjourned  until  1  minute  of  8  to-morrow  morn- 
ing.   We  expect  a  full  attendance. 

There  will  be  another  meeting  to-night  at  the  Architects'  Club.  A 
moving  picture  on  mosquito  control  is  to  be  shown,  and  you  will  find 


it  a  most  interesting  one.  Also  a  paper  on  mosquito  control  will  be 
read  at  this  evening's  meeting.  I  suppose  you  have  all  seen  the  pro- 
gram. I  think  it  starts  at  8  o'clock.  The  Architects  and  Engi- 
neers' Club  of  this  city  have  invited  us  to  come  and  I  think  we  ought 
to  show  up  100  per  cent  strong  in  courtesy  to  them.  They  have  loaned 
us  this  room,  and  I  am  sure  we  all  appreciate  it.  You  will  show 
whether  you  do  or  not  by  your  presence  this  evening. 

Evening  Session,  November  16,  1920. 

Members  of  the  Antimalaria  Conference  met  with  the  Engineers 
and  Architects'  Club  of  Louisville  at  8  p.  m.  in  the  rooms  of  the 
Club. 

In  addition  to  other  transactions,  a  paper  on  ^^  Engineers  and  ma- 
laria control "  was  read  by  Mr.  W.  G.  Stromquist.  The  paper  was 
followed  by  a  moving  picture  film  entitled  '^  Bit  by  Amos  Quito*" 
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W.  G.  Stromquibt, 

A98ooiate  Sanitary  Engineer,  United  States  Public  Health  Service. 

From  the  ancient  days  of  the  doctor  with  his  leeches  and  myste- 
rious herbs,  all  health  work  has  been  considered  as  being  solely 
within  the  province  of  the  medical  profession.  This  was  a  natural 
consequence  of  the  lack  of  regard  for  development  of  sanitation, 
and  because  medical  science  was  limited  to  the  curing  of  human  ills. 
It  is  only  in  recent  years  that  preventive  medicine  and  sanitation 
have  become  highly  developed.  To-day  we  know  that  there  are 
many  diseases  which  can  be  controlled,  and  greater  effort  is  expended 
than  ever  before  to  keep  people  well,  instead  of  waiting  to  cure  them 
after  they  become  sick. 

The  engineer  has  played  an  important  part  in  this  work,  far  more 
so  than  is  generally  recognized.  Water  purification  and  sewage  dis- 
posal, which  have  been  effective  in  greatly  reducing  the  death  rates 
from  typhoid  fever,  have  been  developed  and  recognized  by  the  en- 
gineers as  their  problems.  The  role  of  the  engineer  in  the  control 
of  yellow  fever  and  malaria  is  not  so  well  known. 

The  first  yellow-fever-control  work  was  begun  by  Col.  Gorgas  in 
Habana  in  March,  1901.  After  the  campaign  was  well  organized 
the  antimalaria  work  was  begun.  Col.  Gorgas's  right-hand  man  in 
direct  charge  of  control  work  at  Habana  and  later  in  Panama  was  an 
engineer,  Mr.  J.  A.  Le  iMnce. 

When  the  work  was  undertaken  in  Habana,  it  had  been  proven 
that  a  certain  mosquito,  Aedes  calopus^  was  the  only  transmitting 
agent  of  yellow  fever,  and  that  the  Anopheline, mosquitoes  carried 
malaria.  The  habits  of  the  mosquitoes  were  not  known,  and  when 
it  was  proposed  to  control  these  diseases  by  mosquito  eradication  the 
idea  was  ridiculed  on  all  sides.  The  courage  of  these  men  in  at- 
tempting the  work  without  precedent  or  previous  experience,  in  the 
face  of  innumerable  obstacles,  and  the  effective  manner  in  which  the 
campaigns  were  conducted,  are  worthy  of  our  greatest  admiration. 

The  engineer  on  this  work  had  presented  to  him  a  variety  of  prob- 
lems such  as  the  habits  and  characteristics  of  the  mosquitoes  in  re- 
gard to  their  breeding,  resting  places,  flight,  food,  etc. ;  methods  of 
control  of  their  breeding  places  by  drainage,  oiling,  larvicides,  use  of 
natural  enemies  of  the  mosquito;  the  protection  against  mosquitoes 
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by  screening  and  the  destruction  of  adult  mosquitoes*  Coincident 
with  wrestling  with  these  problems  it  was  necessary  to  develop  and 
direct  an  organization  for  conducting  the  campaign.  Immediate  re- 
sults were  demanded  and  had  to  be  produced  while  the  methods  were 
being  developed.  This  required  engineering  ability  of  the  highest 
order.  Without  it  the  Panama  Canal  would  not  be  in  operation 
to-daj . 

The  first  malaria-control  work  attempted  in  the  United  States  was 
at  Fayetteville,  N.  C,  in  1913,  as  a  result  of  recommendations  made 
by  Asst.  Surg.  Gen.  H.  R.  Carter,  of  the  Public  Health  Service. 
During  the  winter  of  1913-14  the  Roanoke  Mills  at  Roanoke  Rapids, 
N.  C,  started  work  for  mosquito  eradication  to  protect  their  em- 
ployees from  malaria.  Similar  work  was  begun  at  Electric  Mills, 
Miss.,  in  1914,  and  also  by  the  Pittsburg  Plate  Glass  Co.  at  Crystal 
City,  Mo.  This  was  the  pioneer  work  in  the  United  States  and  was 
conducted  under  the  supervision  of  the  Public  Health  Service. 

To  study  methods  of  malaria  control,  their  relative  values  and 
costs,  the  Arkansas  State  Board  of  Health,  International  Health 
Board,  and  Public  Health  Service  in  1916  inaugurated  demonstra- 
tions at  Crossett  and  Lake  Village,  Ark.,  which  have  been  continued 
and  extended  to  other  communities  in  that  State. 

Investigations  were  made  at  different  places  to  determine  the 
effect  of  impounded  waters  upon  the  prevalence  of  malaria  in  the 
adjacent  territory. 

In  1916  two  engineers,  Charles  Saville  and  H.  W.  Van  Hovenberg, 
conducted  an  antimalaria  campaign  at  Dallas,  Tex.,  which  proved  so 
successful  that  the  work  has  been  given  a  permanent  place  in  the 
activities  of  the  city  health  department. 

But  considering  the  great  need  for  malaria  control  and  the  vast 
field  open  for  it,  comparatively  little  was  done  during  the  period  of 
1913  to  1917.  However,  a  small  group  of  earnest  workers  were 
laying  the  foundation,  accumulating  data,  and  gaining  experience, 
which  in  a  crisis  proved  to  be  of  inestimable  value.  In  this  work  an 
engineer  had  an  important  part. 

The  crisis  came  when  we  entered  the  great  war  and  many  of  our 
training  camps  and  war  industries  were  located  in  malarious  regions. 
Thousands  of  men  from  places  free  from  malaria  were  placed  with 
infected  men,  where  numerous  Anopheline  mosquitoes  were  present 
to  spread  the  infection.  The  results  would  have  been  disastrous 
without  malaria  control,  immediate,  effective,  and  on  a  big  scale. 
The  work  was  done  mainly  by  engineers,  to  most  of  whom  it  was  a 
new  problem ;  yet  they  accomplished  splendid  results. 

In  the  cantonments  the  control  measures  were  directed  by  the 
Sanitary  Corps ;  in  the  extra-cantonment  areas — ^the  civilian  territory 
surrounding  the  training  camps— and  at  various  war  industries,  by 
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the  Public  Health  Service  cooperating  with  the  State  and  local  health 
authorities.  The  total  area  controlled  under  the  supervision  of  tho 
Public  Health  Service  was  more  than  1,200  square  miles. 

The  results  of  this  work  are  indicated  in  the  report  of  the  Surgeon 
General  of  the  Army,  when  he  states  that  among  a  total  of  3^  million 
men  there  were  14,000  cases  of  malaria,  with  31  deaths.  Had  the 
same  rate  prevailed  as  in  the  Spanish- American  War  there  ^  would 
have  been  1,900,000  cases  and  5,600  deaths.  Records  are  not  available 
to  show  the  effect  among  the  civilian  population  affected,  but  state- 
ments of  physicians  practicing  in  these  areas  indicate  reductions  of 
from  75  to  95  per  cent. 

During  the  past  year  the  International  Health  Board  and  the 
Public  Health  Service,  cooperating  with  the  boards  of  health  of  11 
States,  have  conducted  a  series  of  demonstrations  of  malaria  control 
by  mosquito  eradication.  One  or  more  units  of  two  to  four  towns  have 
been  established  in  each  of  the  11  States,  with  a  sanitary  engineer  in 
charge  of  each  unit.  Very  satisfactory  results  have  been  obtained 
as  regards  the  control  of  the  malaria-carrying  mosquitoes.  Com- 
plete data  to  show  the  reduction  in  malaria  are  not  yet  at  hand,  but 
there  is  no  doubt  that  a  very  marked  reduction  has  been  effected  in 
all  the  communities  where  the  work  was  done.  The  cost  has  averaged 
74  cents  per  capita  and  $1.26  per  acre.  This  is  very  reasonable  and 
economically  feasible  when  it  has  been  shown  that  some  sections 
of  the  South  pay  an  annual  malaria  tax  of  over  $12  per  acre  in  doc- 
tor bills,  loss  of  wages  and  crops,  etc.  In  one  of  the  demonstration 
areas  reports  from  less  than  one-half  of  the  families  of  the  com- 
munity showed  that  in  1919  malaria  had  cost  these  families  $3,300 
in  doctor  bills,  medicine,  and  loss  of  wages.  The  cost  of  the  anti- 
malaria  campaign  in  1920  was  $1,800.  The  comfort  of  being  prac- 
tically free  from  the  mosquito  pest  has  been  an  important  factor 
in  making  the  work  popular  with  the  public.  The  ultimate  purpose 
of  these  demonstrations  is  the  development  of  State  and  local  health 
organizations  to  direct  and  extend  the  work. 

Malaria  is  being  recognized  as  a  business  proposition.  Since  1917 
the  St.  Louis  Southwestern  Railroad  has  employed  a  sanitary  en- 
gineer to  direct  antimalaria  work  among  its  employees  and  in  towns 
along  its  lines.  The  results  have  been  reduced  sickness  and  increased 
efficiency  of  employees  and  greater  production  in  the  tributary  in- 
dustries, with  more  revenue  for  the  railroad.  One  lumber  mill 
showed  an  increase  of  20  per  cent  in  its  production  as  a  result  of  the 
first  season's  work,  which  added  $60,000  to  the  railroad's  freight 
revenue.  The  officials  of  the  road  have  been  so  favorably  impressed 
that  the  work  has  been  expanded  and  other  sanitary  work  included^ 
so  that  all-year  positions  can  be  offered  and  a  permanent  organi2Ui- 
tion  be  maintained  under  the  direction  of  an  engineer. 
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This  paper  is  not  an  attempt  at  a  history  of  malaria  control,  but 
an  outline  of  its  development  has  been  given  to  indicate  the  part 
played  by  the  engineer. 

Malaria  control  offers  splendid  opportunities  for  the  engineer. 
The  problems  of  drainage,  oiling,  and  other  methods  of  mosquito 
control  are  his  problems.  There  is  yet  much  to  be  learned,  and  a 
need  for  development  of  more  economical  methods.  Malaria  con- 
trol is  needed  over  a  territory  of  400,000  square  miles,  with  a  popula- 
tion of  over  10,000,000.  The  problem  presents  economical,  social, 
and  educational  features.  Its  solution  will  require  careful  plan- 
ning and  efficient  organization.  The  need  for  effective  and  economi- 
cal work,  the  opportunities  for  great  service  to  humanity  are  such 
as  to  appeal  to  the  highest  instincts  of  an  engineer. 

Malaria  presents  a  problem  not  only  to  the  sanitary  engineer  di- 
rectly concerned  with  its  control,  but  also  to  every  engineer  and  archi- 
tect in  a  malarious  community.  Most  directly  it  affects  the  health  of 
himself  and  his  family.  An  engineer  on  a  railroad  survey  party,  a 
drainage  or  water-power  development  project,  a  mill  superintendent, 
or  a  man  in  any  branch  of  engineering  in  the  South  is  constantly  con- 
fronted with  the  question  of  m'alaria  control.  He  must  produce  maxi- 
mum results  at  a  minimum  cost.  Efficiency  and  malaria  can  not  exist 
together.  The  engineer  must  realize  that  he  has  been  responsible 
for  an  increase  in  malaria  in  many  localities — what  Dr.  Carter  calls 
"man-made"  malaria.  Undrained  borrow  pits  on  railroads  and 
highways,  culverts  placed  too  high  so  that  a  pool  forms  on  the  upper 
side  of  the  embankment,  impounding  reservoirs — all  of  these  afford 
ideal  breeding  places  for  Anopheles,  and  in  many  places  have  caused 
an  increase  in  this  scourge  of  the  South. 

Malaria  is  the  greatest  problem  of  the  South  to-day.  It  causes  an 
annual  loss  which  has  been  estimated  at  more  than  a  billion  dollars 
and  human  suffering  which  can  not  be  estimated.  A  child  infected 
with  malaria  can  not  get  the  physical  and  mental  development  which 
is  its  right.  From  such  we  can  not  expect  the  highest  type  of  citizen- 
ship. A  man  who  has  malaria  is  at  times  only  one-half  a  man  or  no 
man  at  all.  A  community  where  malaria  is  prevalent  can  not  be 
progressive  and  prosperous. 

The  South  has  vast  resources  which  are  yet  untouched.  The  great- 
est retarding  influence  is  malaria,  which  must  be  eliminated  before 
these  resources  can  be  fully  developed.  The  engineer  must  lead  in  the 
fight. 

Morning  Session,  November  17,  1920. 

The  conference  was  called  to  order  at  8  o'clock  by  Mr.  Le  Prince. 
Mr.  Lb  Pringk.  The  first  paper  on  the  program  this  morning  is 
"  Transportation,"  by  J.  C.  Carter. 


TRANSPORTATION. 


J.  C.  Cabteb, 

A89i9tant  Sanitary  Engineer,  United  State*  PultUe  Health  Service, 

Transportation  is  one  of  the  items  of  expense  in  connection  with  an 
antimalaria  campaign,  and  is  a  subject  which  deserves  much  consid- 
eration. 

As  transportation  costs  are  influenced  by  a  wide  range  of  conditions 
it  is  impracticable  to  erect  definite  detailed  policies  which  will  be  ap- 
plicable in  each  community;  therefore  the  suggestions  in  this  paper 
are  general  and  are  to  be  taken  as  such. 

In  discussing  this  subject  two  distinct  items  must  be  considered: 
First,  transportation  of  the  engineer  or  supervising  officer ;  secondly, 
transportation  of  labor,  materials,  etc. 

The  former  assumes  greater  proportions,  as  the  traveling  expense 
of  the  engineer  continue  throughout  the  year,  while  that  of  labor 
and  materials  exists  only  during  the  time  of  actual  operations. 

It  has  been  my  experience  that  during  the  time  of  actual  operations 
a  light  automobile  can  be  used  by  the  field  director  to  great  advan- 
tage, provided  the  communities  are  situated  within  short  distances 
of  one  another.  Eoad  conditions  must  also  be  taken  into  considera- 
tion. 

One  great  advantage  of  travel  by  automobile  is  the  elimination  of 
delays  caused  by  waiting  for  trains  and  train  connections.  This  is 
especially  important  where  an  inexperienced  local  foreman  or  inspec- 
tor is  supervising  the  work,  as  is  often  the  case.  Here  is  an  instance 
of  time  saving  by  the  use  of  an  automobile.  Two  towns  in  which  I 
directed  campaigns  during  the  past  season  were  60  miles  apart  and 
were  not  directly  connected  by  rail.  The  trip  from  the  one  to  the 
other  could  be  made  in  an  automobile  in  about  two  and  one-half 
hours'  running  time,  whereas  the  trip  by  rail  consumed  one-half  a 
working  day  with  a  night  en  route  and  its  attendant  expense. 

The  engineer  will  also  find  the  automobile  an  advantage  in  cover- 
ing the  area  under  control  within  the  various  communities  under  his 
direction.  This  saves  much  time  and  insures  an  intelligent  and  effi- 
cient supervision. 

An  automobile  for  the  use  of  the  engineer  may  possibly  be  ob- 
tained from  the  State  board  of  health,  the  United  States  Public 
Health  Service,  or  by  the  engineer  buying  his  own  car,  in  which 

02 


TRANSPOBTATION.  93 

case  the  health  agencies  should  pay  the  running  expenses  and  a  rea- 
sonable amount  each  month  for  depreciation. 

During  the  time  of  making  surveys  the  engineer  as  a  rule  is  not  so 
pressed  for  time  that  the  wailing  on  train  connections  will  be  a  se- 
rious handicap.  Also  in  many  sections  of  the  malaria  country  the 
roads  in  the  winter  are  very  poor  and  at  times  impassible.  Travel 
by  automobile  under  these  conditions  is  always  expensive  and  un- 
comfortable, which  makes  travel  by  rail  at  this  season  of  the  year 
preferable. 

The  transportation  of  labor  and  materials  is  not  so  great  a  prob- 
lem. The  municipalities  usually  have  motor-driven  or  animal-drawn 
vehicles  which  can  be  secured  at  intervals  without  the  expenditure  of 
malaria  funds.  Pifblic-spirited  citizens  also  may  at  times  donate  the 
use  of  trucks  or  wagons. 

The  oil  company  from  which  the  oil  is  bought  will  deliver  it  in 
barrel  lots  to  designated  places  within  the  oiler's  zone  from  which 
he  can  work  his  entire  area.  Small  two- wheeled  pushcarts  may  be 
used  to  advantage  by  the  oiler  to  transport  oil  from  distributing  sta- 
tions to  the  area  under  his  control. 

Railroads  will  frequently  haul  materials  from  one  station  to  an- 
other without  charge.  Motor  cars  may  also  be  secured  from  them, 
but  the  area  which  they  will  serve  is  naturally  limited. 

Transportation  of  labor  may  be  reduced  or  eliminated  by  provid- 
ing a  place  for  the  storing  of  tools  and  equipment  at  or  near  the 
point  of  operations  and  instructing  the  men  to  report  there  at  work 
time,  rather  than  have  them  meet  at  some  other  location,  gather 
their  tools,  and  be  transported  to  work. 

Discussion. 

Mr.  Lb  Prince.  Most  of  those  who  are  here  know  that  according. 
to  Government  regulations,  probably  adopted  before  the  automobile 
came  into  existence,  we  are  allowed  to  pay  for  transportation  any- 
thing up  to  $10  a  day.  We  haven't  the  money  to  pay  for  a  machine. 
We  can  not  hire  a  machine  by  the  month  or  by  the  season,  and  some 
very  definite  conclusions  ought  to  be  arrived  at,  this  morning,  and 
possibly  some  representations  made  to  the  State  boards  of  health 
so  that  they  can  make  arrangements  with  the  localities  selected. 
That  should  be  done  before  the  places  where  we  are  to  work  next 
year  are  agreed  upon.  We  must  have  transportation.  We  would 
like  some  remarks  and  suggestions  for  improving  the  present  con- 
ditions. 

Mr.  Johnson.  I  had  an  experience  somewhat  like  Mr.  Carter's,  in 
the  same  State  but  in  another  section.  I  had  two  towns  18  miles 
apart  by  road,  with  a  pretty  fair  road  between  them,  not  more  than 
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an  hour  by  road.  If  I  went  by  train  I  was  forced  to  go  away  back 
to  another  point,  stay  there  all  night,  and  get  out  the  next  morning, 
and  not  only  had  to  lose  that  day  but  had  to  run  a  hundred  miles  by 
railroad.  There  is  not  just  one  place  like  that  in  Alabama ;  there  are 
dozens  of  them.  I  think  that  we  can  not  get  anything  that  will  help 
out  malaria  work  in  Alabama  more  than  adequate  transportation  by 
automobile.  Like  Mr.  Carter,  I  don't  know  where  it  is  coming  from, 
but  it  has  got  to  come  from  somewhere  if  we  are  going  to  handle  that 
work  successfully. 

In  making  preliminary  surveys  I  have  found  that  you  can  get 
local  transportation.  I  had  one  county  in  which  I  made  10  surveys 
about  two  weeks  ago.  All  the  car  fare  expense  was  from  Montgomery 
to  the  county  and  back.  In  every  town  I  went  into  I  got  a  local 
physician  interested  and  got  him  to  take  me  all  over  the  whole  town 
in  his  automobile  atid  drive  me  on  to  the  next  town. 

Mr.  Le  Prince.  I  want  to  ask,  Mr.  Johnson,  whether  you  were 
given  transportation  during  the  malaria  season. 

Mr.  Johnson*  I  wasn't  given  much  transportation  during  the 
working  season.  When  you  go  into  a  town  on  one  visit  on  a  pre- 
liminary survey  you  can  almost  always  get  an  automobile,  but  when 
you  go  back  often  during  the  working  season  the  physician  isn't 
going  to  take  you  around ;  he  hasn't  got  the  time. 

Mr.  Le  Prince.  I  want  to  hear  from  some  one  here  who  has  actu- 
ally got  transportation  during  the  working  season. 

Mr.  Davis.  The  city  authorities  in  Savannah,  Ga.,  before  we 
started  work  there,  agreed  to  furnish  transportation,  which  they  did 
from  the  time  of  my  going  there  until  the  end  of  the  season,  at  the 
expense  of  the  city  alone. 

Mr.  Lb  Prince.  Has  anybody  working  in  several  units  been  able 
to  have  a  car  from  one  unit  to  the  other  during  tlie  summer  time? 

Mr.  EoPES.  I  have  had  some  success  in  Malvern  in  getting  free 
transportation.  The  inspector  we  had  was  connected  with  the  water- 
works and  he  took  me  around  in  his  Ford  car,  the  cost  of  which  was 
paid  by  the  city.  In  some  of  the  other  towns  I  think  Mr.  Hastings 
had  an  arrangement  with  one  of  his  inspectors  by  which  he  got  the 
use  of  an  automobile  at  a  nominal  cost.  I  have  also  had  some  suc- 
cess, like  Mr.  Johnson,  in  getting  some  physician  to  carry  me  around, 
sometimes  in  the  town  itself,  or  sometimes  from  town  to  town. 

Mr.  Le  Prince.  I  have  been  in  Mr.  Hardenburg's  district  in  Texas, 
and  I  found  that  all  the  train  connections  were  between  2  and  4  in 
the  morning — perfectly  delightful.  I  went  without  sleep  to  make 
those  connections.  Now,  he  made  his  arrangements  with  the  four 
towns,  I  believe,  in  such  manner  that  each  one  of  the  towns  paid  for 
one-quarter  of  the  total  automobile  bill  for  the  season.    That  is  a 
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point  which  the  State  board  of  health  should  take  up  and  should 
make  arrangements  along  those  lines.  If  it  could  be  done  in  Texas 
it  may  be  done  at  other  places,  but  I  don't  think  we  should  operate 
in  units  where  we  have  not  proper  transportation. 

I  think  the  average  field  director  would  accomplish  50  per  cent 
more  work  if  he  had  proper  transportation. 

Mr.  KoMP.  Just  to  show  what  a  difference  transportation  may  make 
in  the  results  of  a  mosquito  campaign ;  in  one  of  my  towns  I  had  a 
service  car  that  I  managed  to  get  from  Oulfport,  for  which  the  town 
provided  the  entire  upkeep.  In  the  other  town  I  had  no  means  of 
transportation.  In  the  first  town  we  had  no  mosquitoes;  in  the 
second  we  did.  I  think  my  experience  is  typical,  and  answers  the 
problem  right  there. 

Mr.  Parker.  In  my  unit,  for  two  or  three  months  I  was  without 
any  transportation  whatsoever  except  the  railroad.  The  trains  run 
so  that  if  I  want  to  get  into  a  town  it  means  that  I  have  to  spend 
all  day  in  that  town,  even  if  I  only  had  an  hour's  work  to  do.  That 
was  true  in  all  the  towns.  My  unit  averaged  about  8  miles  in  length. 
The  roads  were  fairly  good  and  jitneys  could  be  used  to  go  between 
towns,  which  cost  on  an  average  about  $5  to  $7  a  trip.  On  a  bad  day, 
or  if  the  weather  threatened,  you  couldn't  get  any  transportation. 
I  soon  realized  that  if  transportation  other  than  the  railroad  wasn't 
obtained  in  that  unit  the  work  wasn't  going  to  be  a  success,  so  I 
bought  a  car. 

There  has  been  an  appreciable  reduction  in  malaria,  and  the  only 
reason  I  can  give  for  this,  outside  of  the  cooperation  of  the  people, 
is  the  fact  that  I  provided  myself  with  an  automobile.  It  was  par- 
ticularly necessary  to  have  quick  transportation  toward  the  end  of 
the  season,  when  I  was  having  a  great  deal  of  trouble  keeping  labor. 
This  meant  that  I  had  to  be  in  two  towns  during  the  same  day,  and 
especially  on  Saturday,  which  was  pay  day.  If  I  didn't  get  into 
those  towns,  I  lost  my  labor.  It  took  two  days  by  railroad  to  do 
what  I  could  do  in  three  hours  with  an  automobile,  and  I  don't  think 
under  those  conditions  the  transportation  could  be  curtailed. 

Mr.  WoonrALL.  Mr.  Chairman,  I  was  in  the  Public  Health  Service 
for  two  years,  and  I  fought  for  this  thing  from  the  time  I  entered 
to  the  time  I  left  the  service,  and  finally  concluded  by  walking  over 
50  per  cent  of  the  time.  At  present  I  am  with  the  State  board  of 
health  in  Georgia  and  I  still  have  to  walk.  During  my  work  on 
malaria  I  had  to  walk  from  one  town  to  another  and  look  mourn- 
fully at  every  automobile  that  passed  me,  hoping  that  I  might  be 
asked  to  ride,  but  I  found  it  never  worked. 

f  Mr.  Old  was  in  a  small  town  in  southern  Georgia  and  had  to  wait 
about  fdx  hours  for  a  train  to  return  to  his  headquarters.  Bather 
than  wait  he  walked  the  11  miles,  and  he  told  me  that  18  or  20  cars 
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passed  him  and  none  invited  him  to  ride.  We  attribute  this  fact, 
however,  to  his  looking  more  like  a  hobo  than  an  engineer. 

I  doubt  very  much  whether  the  State  board  of  health  of  Georgia 
in  the  year  1921  will  have  much  more  money  for  carrying  on  malaria 
work  than  they  have  to-day.  It  is  at  this  time  as  never  before  that 
the  southern  health  departments  need  the  cooperation  and  help  of 
the  United  States  Public  Health  Service  and  the  International 
Health  Board. 

I  realize  the  need  of  transportation  for  the  service  engineers  on 
malaria  work,  but  under  conditions  of  to-day  it  is  impossible  for 
the  Georgia  State  board  of  health  to  furnish  men  in  the  field  with 
automobile  transportation.  We  hope  that  this  may  be  corrected  in 
the  future  and  that  some  provision  may  be  made  whereby  transporta- 
tion may  be  furnished  these  engineers. 

Mr.  Le  Prince.  In  connection  with  this  work  of  malaria  control 
the  press  should  be  considered,  and  possibly  some  of  the  State  health 
departments,  by  interesting  other  persons,  can  bring  this  matter  to 
the  public  attention  so  that  we  can  get  a  proper  sentiment  built  up. 

You  may  not  have  read  the  Mississippi  statistics  of  malaria. 
Those  of  you  who  have  not  done  so  should,  and  from  the  State 
health  officer  of  Mississippi  you  can  get  some  very  useful  working 
figures.  Now,  there  is  transportation  for  malaria,  but  it  is  from  the 
town  to  the  cemetery  and  back.  That  is  the  only  fixed  transporta- 
tion that  I  know  of.  That  transportation  involves  in  that  one 
State  1,000  deaths  every  year,  largely  of  little  children,  and  if  we 
make  these  facts  known  it  will  help  us  in  this  fight.  You  know 
there  are  several  hundred  cases  of  malaria  to  a  death,  and  I  want  to 
see  that  transportation  changed  from  the  hearse  to  the  Ford  for  the 
engineer. 

Mr.  Van  Hovenberg.  Mr.  Chairman,  I  believe  we  are  all  here  of 
one  mind  on  the  question  of  transportation.  I  take  issue  with  Mr. 
Parker  privately  on  some  of  the  things  he  said  about  Texas,  but  I 
believe  that  we  all  feel  that  it  should  be  incumbent  on  the  State 
health  department  to  provide  transportation  for  the  man  in  the 
field.  I  move  that  this  sentiment  be  expressed  by  resolution  as 
follows : 

That  this  body  of  sanitary  engineers  and  others  engaged  in  malaria  work  in 
the  field  go  on  record  as  asking  the  State  health  departments  to  provide  trans- 
portation, as  they  see  best,  in  the  various  States  In  which  they  are  engaged. 

Mr.  Le  Prince.  You  have  heard  the  motion,  gentlemen.  Is  there 
any  second  to  that? 

Dr.  Barber.  Seconded. 

Mr.  Stromquist.  Let  me  interrupt  a  minute.  I  would  like  to  add 
to  that,  with  Mr.  Van  Hovenberg's  approval,  "  We  think  that  it  is 
extremely  important  for  their  success  in  carrying  on  the  work." 
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Mr.  Lb  Prince.  You  have  heard  the  motion.  All  in  favor  of  that 
will  please  rise.  The  motion  is  carried  unanimously.  In  this  con- 
nection, I  wish  to  refer  to  the  remarks  made  by  Mr.  DeMott,  who 
has  eight  machines — it  is  a  case  of  one  man  not  only  handling  a 
county,  but  handling  a  county  in  a  most  satisfactory  way.  But  he 
tells  us  that  the  automobile  is  the  answer  of  one  man  handling  a  big 
territory.  How  can  we  get  the  State  board  of  health,  and  the  county 
with  the  help  of  the  State  board  of  health,  to  get  the  money  for  it? 

Mr.  FucHS.  In  this  connection  I  want  to  suggest  a  plan  that  was 
proposed  by  the  State  health  officer  of  North  Carolina  when  this 
matter  came  to  a  head.  He  suggests  that  after  the  cooperating  towns 
are  selected,  the  cost  of  buying  and  maintaining  the  automobile  be 
apportioned  in  the  same  proportion  as  the  funds  appropriated  for 
malaria  work — by  the  various  towns,  the  State  board  of  health,  and 
the  International  Health  Board.  At  the  end  of  the  season  the  auto- 
mobile would  be  sold,  if  the  work  is  not  to  be  continued,  and  the 
proceeds  returned  to  the  donors  in  the  same  proportion.  I  think 
that  would  be  the  best  solution  of  it,  without  being  a  hardship  on 
any  one  agency.  The  International  Health  Board  and  the  State 
board  of  health  are  interested  in  this  work,  as  well  as  the  towns,  and 
such  apportionment  of  the  cost  would  seem  to  be  the  fairest  and  least 
burdensome. 

Mr.  De  Mott.  I  will  explain  how  we  procured  machine's  for  Nassau 
County.  After  I  was  appointed  chief  engineer  I  read  through  the 
files  of  the  time  lost  by  the  men,  due  to  lack  of  transportation,  dur- 
ing the  years  1916  and  1917.  It  amounted  to  about  $2,500.  I  pre- 
sented these  facts  to  the  commissioners'  and  told  them  the  county  was 
paying  for  the  men  to  work,  but  we  did  not  have  proper  transporta- 
tion to  put  them  on  the  job.  The  amount  of  money  that  the  county 
lost  through  lack  of  transportation  would  pay  for  three  or  four 
automobiles.  Immediately  the  commissioners  decided  to  purchase 
four  automobiles. 

Mr.  Le  Prince.  Is  Dr.  Fricks  here?  I  might  just  summarize  what 
has  been  stated.  It  has  been  resolved  here  unanimously  that  arrange- 
ments be  made  by  the  State  health  departments  to  supply  automobile 
transportation  in  order  to  double  the  efficiency  of  the  engineers. 

Dr.  Fricks.  What  is  expected  of  me,  Mr.  Le  Prince,  may  I  ask? 

Mr.  Le  Prince.  We  want  you  to  help  us.  Doctor,  and  we  want  your 
approval ;  we  thought  the  resolution  was  not  unanimous  without  it. 
And  it  was  also  suggested  in  the  general  discussion  that  towns  be  not 
accepted  unless  there  was  suitable  transportation  provided,  in  order 
that  the  engineers  should  not  do  a  50  per  cent  job,  when  it  was  pos- 
sible to  do  a  100  per  cent  job. 

Dr.  Fricks.  We  all  know  that  this  problem  of  transportation  is 
one  of  the  most  difficult  ones  encountered  in  carrying  on  field  work, 
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that  if  we  had  adequate  transportation  in  the  field,  the  work  would 
be  decreased  perhaps  50  per  cent  in  some  instances.  Certainly  20 
per  cent  is  a  conservative  estimate. 

We  all  know,  too,  that  as  far  as  the  Public  Health  Service  is  con- 
cerned, the  matter  of  transportation  is  an  extremely  difficult  one  to 
handle.  The  International  Health  Board — I  am  speaking  now  from 
a  cooperative  standpoint— can  handle  the  question  of  transportation 
somewhat  better,  and  has  in  several  instances,  done  so  in  this  work. 
It  seems  to  be  practically  impossible  for  the  Public  Health  Service 
to  furnish  adequate  transportation  for  field  officers  engaged  in 
malaria  control  investigations  under  present  conditions — ^the  limited 
size  of  our  allotment  and  the  governmental  requirements  covering 
transportation. 

What  the  States  can  do  in  relieving  this  situation,  I  do  not  know. 
I  think  the  resolution  submitted  is  good  and  hope  that  it  will 
accomplish  something.  I  have  felt  that  in  making  preliminary 
surveys,  there  ought  not  to  be  any  need  for  a  field  officer  incurring 
expenses  for  transportation,  because  the  Rotary  Club,  the  city 
council,  or  the  health  officer  would  be  glad  to  take  him  around  for 
one  day ;  but  I  know  also  that  he  might  easily  overstay  his  welcome, 
and  if  he  prolonged  his  visit  for  a  few  days  and  wanted  the  use  of 
an  automobile  to  make  a  thorough  survey  of  the  town  or  to  super- 
vise the  work,  it  would  perhaps  be  asking  too  much. 

It  seems  to  me  that  our  fundamental  idea  of  tying  up  with  a 
permanent  live  local  health  organization  will  have  a  favorable  bear- 
ing on  the  matter  of  transportation.  In  those  town^  that  are  under- 
taking the  work,  which  have  a  full-time  county  or  city  health  officer, 
transportation  will  be  more  easily  secured  than  elsewhere.  This 
seems  to  me  a  very  excellent  reason  why  communities  which  have 
permanent  health  organizations  should  be  given  favorable  considera- 
tion in  selecting  a  place  to  work. 

Mr.  Lb  Prince.  Our  next  paper  will  bo  "  Oiling  and  larvicides,'' 
by  Mr.  E.  B.  Johnson. 
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OILING  AND  LARVICIDES. 


E.  B.  Johnson, 

Sanitary  Engineer,  International  Health  Board, 

In  discussing  the  various  factors  of  malaria-control  work,  we 
should  not  pass  the  subject  of  oiling  and  larvicides  over  lightly.  The 
mosquito  is  very  sagacimis ;  no  matter  how  well  we  drain  off  swamps 
and  ponds,  and  no  matter  how  well  we  use  top  minnows,  the  mos- 
quito is  sometimes  able  to  find  places  in  which  to  breed,  and  in  which 
we  can  prevent  breeding  and  production  only  by  the  use  of  oil  or 
some  other  larvicide.  Many  people  seem  to  think  that  drainage  is 
all  that  is  necessary ;  in  many  places  I  have  seen  marshes  which  were 
drained  as  well  as  possible,  but  which  at  certain  times  during  the 
breeding  season  would  produce  millions  of  mosquitoes  if  oil  were  not 
resorted  to. 

If  we  consider  the  costs  of  a  demonstration  project  for  the  first 
year,  we  find  that  oil  and  its  application  cost  quite  a  respectable  per- 
centage of  the  total ;  while  if  we  take  subsequent  years,  it  is  probable 
that  considerably  more  than  half  the  total  cost  would  be  on  these 
two  items.  Such  being  the  case,  it  is  of  the  greatest  importance  to 
know  what  larvicides  to  use  and  how  to  use  them  most  efficiently  and 
economically. 

Just  a  little  while  ago,  we  were  content  to  mix  crude  oil  and  kero- 
sene in  certain  definite  proportions,  and  blindly  spray  about  every- 
thing in  sight  with  it,  using  it  in  a  knapsack  spray,  or  letting  it  run 
out  of  the  nose  of  a  drip  can,  which  usually  either  wasted  a  lot  of 
oil  or  did  not  drip  at  all.  I  think  that  in  the  last  few  years  we 
have  made  progress  in  the  use  of  various  larvicides  effectively  and 
economically,  and  I  want  to  discuss  briefly  a  few  of  the  methods. 
Before  doing  this,  I  want  to  make  the  point  that  not  every  body  of 
water  should  be  oiled;  we  all  know  that  for  some  reason  or  other, 
there  are  many  places  which  mosquitoes  do  not  use,  which  appear 
good  breeding  places.  It  is  not  economical  to  oil  such  places  unless 
mosquitoes  do  start  to  use  them ;  it  is  the  evil  itself  we  are  trying  to 
prevent,  not  the  appearance  of  it.  I  believe  that  we  should  never 
oil  a  body  of  water  until  we  have  evidence  that  mosquitoes  are  actu- 
ally breeding  in  it. 

Under  certain  conditions  an  effective  means  of  applying  oil  to 
streams  and  ponds  in  connection  with  mosquito-control  work,  is  to 
use  oil-soaked  sawdust  and  waste. 
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Sawdust  used  should  be  of  the  sawmill  variety  and  not  from  hard 
or  green  wood;  these  will  give  trouble  by  not  absorbing  the  oil 
properly.  The  sawdust  should  be  soaked  in  a  mixture  of  equal  parts 
of  kerosene  and  crude  oil  for  a  period  of  at  least  24  hours  before  being 
used.  Enough  sawdust  should  be  added  so  that  when  soaked  the 
sawdust  will  be  of  a  light-brown  color,  and  will  separate  cleanly  and 
completely  when  scattered  or  sown  on  slowly  running  water.  If  too 
much  sawdust  is  added,  the  color  will  be  blackish,  and  the  sawdust 
will  remain  in  clumps  when  sown,  thereby  decreasing  the  efficiency  of 
the  oiling.  Just  enough  sawdust  should  be  added  to  reach  this  de- 
sired result  and  no  more.  The  exact  amount  will  be  easily  deter- 
mined  by  trial  and  experience.      ' 

Common  waste  should  be  soaked  in  masses  or  balls  about  the  size 
of  a  baseball,  in  the  same  mixture  as  the  sawdust.  It  should,  how- 
ever, be  soaked  48  hours,  as  it  absorbs  the  oil  somewhat  more  slowly 
than  the  sawdust  does. 

To  oil  large  streams,  where  the  water  is  over  6  inches  deep  or  18 
inches  wide,  or  where  the  flow  is  rapid,  sawdust  is  well  adapted.  At 
the  upper  end  of  the  ditch  or  stream,  scatter  or  sow  a  handful  of  the 
sawdust  on  the  surface  of  the  water,  and  repeat  at  intervals  of  about 
a  quarter  mile.  In  case  there  is  any  large  pool  or  lagoon  to  one 
side  of  the  ditch  in  between,  a  boom,  2  inches  above  the  water  line 
to  2  inches  below  it,  and  extending  half  way  from  the  edge  of  the 
stream  immediately  below  the  lagoon  to  the  middle  of  the  stream  and 
pointing  slightly  up  stream,  will  force  a  little  of  the  sawdust  into  the 
lagoon,  thus  insuring  the  oiling  of  the  latter. 

To  oil  small  seepage  ditches,  where  the  flow  is  neither  large  nor 
rapid,  use  the  oil-soaked  waste.  At  the  upper  end  of  the  ditch  pin 
one  of  the  balls  of  waste  securely  to  the  bottom  of  the  ditch  with  a 
stick  or  peg,  having  the  waste  entirely  below  the  surface  of  the 
water  if  possible.  One  hundred  feet  down  the  ditch  place  a  boom 
entirely  across  the  ditch  so  that  its  upper  *edge  is  2  inches  above 
the  flow  line  and  its  lower  edge  2  inches  below,  and  immediately  be- 
low place  another  ball  of  waste  in  the  same  manner  as  the  first 
Kepeat  three  times  at  the  same  interval ;  this  will  oil  the  stream  suf- 
ficiently for  about  a  half  mile,  after  which  interval  the  entire  process 
should  be  repeated. 

To  oil  pools  or  ponds,  two  methods  are  recommended,  in  both  of 
which  both  sawdust  and  waste  are  used.  According  to  the  first  of 
these  methods,  oil-soaked  sawdust  is  sowed  on  the  water  around  the 
edges  of  the  pond,  and  a  ball  of  oil-soaked  waste  is  pinned  to  the 
bottom  at  each  of  the  four  sides  of  the  pond.  This  process  has  to  be 
repeated  every  week.  According  to  the  second  method,  a  3-quart 
flour,  salt,  or  sugar  sack  is  filled  with  a  mixture  of  oil-soaked  sawdust 
and  waste,  and  the  bag  then  immersed  in  the  oil  mixture,  and  soaked 
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for  24  hours  more.  It  is  then  moored  in  the  center  of  the  pond  by  a 
stone  and  rope,  the  rope  being  long  enough  to  enable  the  bag  to 
float,  but  not  long  enough  to  enable  it  to  float  far  away  from  the 
center  of  the  pond. 

Of  these  two  methods  the  first  is  a  safer  and  sur^r  method,  but  it 
takes  much  more  oil  and  time,  and  is  therefore  much  more  expensive. 
The  second  method  gave  at  Montgomery,  Ala.,  a  film  of  oil  on  a  pond 
of  a  quarter  acre  for  upward  of  11  weeks,  but  is  not  as  safe  or  reliable 
as  the  first  method.  In  very  muddy  waters  it  appears  to  be  unre- 
liable, but  in  clear  waters,  even  with  considerable  vegetation,  it  ap- 
pears*to  be  almost  perfect.  Choice  between  these  two  methods  must 
depend  upon  the  amount  of  money  available  and  local  conditions. 
Where  the  second  method  can  be  used  it  should  be  given  decided  pref- 
erence, but  it  should  not  be  attempted  everywhere  or  under  all  con- 
ditions ;  it  is  not  capable  of  universal  application,  but  in  its  field  is 
the  most  effective  and  economical  method  I  know  about. 

Oil-soaked  sawdust  used  in  this  manner  appears  to  be  especially 
effective,  particularly  in  running  water.  The  sawdust  in  passing 
down  the  stream  works  into  all  the  little  eddies  and  side  pockets  and 
sticks  to  every  stick,  blade  of  grass,  or  the  like,  where  the  larvsB  are 
most  likely  to  be.  Every  particle  of  the  sawdust  forms  a  source  of 
oil  and  gives  off  a  film  of  oil  for  from  20  to  50  hours,  and  since  it 
gets  where  the  larvee  are  most  liable  to  be,  gives  off  this  film  right 
where  it  is  most  effective. 

On  the  other  hand,  oil-soaked  waste  appears  to  be  more  effective 
in  the  sluggish,  slow-running  seepage  ditches  and  in  ponds.  The  two 
must  be  used  each  in  its  proper  place,  but  the .  writer  believes  that 
when  so  used  they  constitute  by  far  the  most  effective  and  economi- 
cal method  of  oiling  we  have. 

In  the  malaria-control  work  at  Demopolis,  Shelby,  Gantts  Quarry, 
Marion  Junction,  Mignon,  Kiderwood,  and  Green  Pond,  all  Alabama 
towns,  the  oiling  this  year  has  been  done  entirely  by  this  method,  drip 
and  spray  cans  having  been  entirely  dispensed  with.  The  results 
have  shown  that  this  method  is  far  more  effective  and  economical 
than  the  old  methods. 

During  the  past  year  the  use  of  oil  drained  from  the  crank  cases 
of  automobiles  has  come  into  prominence.  As  far  as  I  know,  the 
main  work  on  this  has  been  done  in  Tennessee  and  in  Alabama,  and 
to  some  extent  in  other  States. 

In  Tennessee  the  method  was  to  obtain  the  oil,  strain  it,  mix  it 
with  a  certain  amount  of  kerosene,  and  use  it  in  the  spray  can.  To 
me  this  method  has  several  bad  features.  In  the  first  place  it  takes  a 
considerable  time,  and  time  costs  money.  In  the  second  place,  it  is 
open  to  all  the  objections  that  we  have  to  the  use  of  the  spray  can. 
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In  Alabama  we  used  a  somewhat  different  method  and  a  much 
simpler  one.  We  simply  obtained  the  oil  and  proceeded  to  soak  saw- 
dust in  it,  just  as  already  described  in  the  case  of  a  mixture  of  crude 
oil  and  kerosene  without  straining  or  treating  it  in  any  way.  We 
have  been  unable  to  find  any  material  difference  between  sawdust 
soaked  in  this  way  and  that  soaked  with  the  regulation  mixture. 
The  method  is  then  open  to  all  the  advantages  of  the  oil-soaked  saw- 
dust method  and  consumes  far  less  time  than  the  Tennessee  method. 

The  cost  of  this  oil  varies  considerably.  In  large  towns  we  were 
forced  to  pay  as  high  as  10  cents  a  gallon,  while  in  small  towns  the 
garages  invariably  donated  it  free.  In  any  case,  it  was  always  far 
less  than  the  cost  of  the  regular  mixture. 

We  also  tried  to  get  garages  to  empty  this  oil  in  small  branches 
flowing  past  their  property,  but  used  in  this  way  it  was  not  successful. 
It  clung  together  in  big  clots,  and  would  not  spread.  I  think  the 
amount  of  carbon  in  it  causes  this,  and  that  when  soaked  with  saw- 
dust, the  oil  soaks  into  the  sawdust  and  thus  becomes  separated  from 
the  carbon ;  this  is  the  only  explanation  I  can  find  why  it  is  so  success- 
ful when  used  with  sawdust,  and  utterly  unsuccessful  when  used 
without.  This  would  explain  also  why  when  used  in  a  spray  can  it 
was  found  necessary  to  strain  it  and  mix  it  with  kerosene. 

In  places  where  this  can  be  used,  it  is  a  very  cheap  method  of 
obtaining  oil,  and  its  use  sl^ould  not  be  overlooked. 

During  the  war  the  use  of  commercial  creosote  as  a  larvicide  was 
seriously  considered,  and  a  series  of  experiments  carried  out  prin- 
cipally at  Montgomery,  Ala.,  showed  that  under  certain  conditions 
creosote  was  a  very  valuable  larvicide.  Early  this  year  we  did  con- 
siderable work  with  a  compound  known  as  "  Kreso  "  Dip  No.  1.  This 
compound  was  cheaper  than  creosote,  did  not  burn  as  severely  when 
spilled  or  sprayed  so  as  to  come  in  contact  with  flesh,  and  was  obtain- 
able in  practically  every  little  village,  whereas  creosote  was  in  many 
localities  very  difficult  to  obtain. 

Most  of  the  points  brought  out  about  the  use  of  creosote  at  the 
1919  conference  of  engineers  engaged  in  malaria  control  apply  to  the 
use  of  this  dip.  It  must  be  used  in  a  small,  hand-spray  pump,  so 
that  the  dip  comes  out  in  the  form  of  a  very  fine  mist ;  the  finer  the 
mist  the  better  the  larvicide  seems  to  work.  We  used  undiluted 
dip  in  such  a  pump,  and  obtained  great  success.  The  dip  has  several 
advantages  over  oil.  It  evidently  poisons,  and  does  not  depend  on 
the  action  of  forming  a  film.  It  is  therefore  effective  in  places  where 
vegetation  is  so  thick  that  oil  would  be  useless. 

At  Demopolis,  Ala.,  we  had  a  small  stream  which  was  filled  with 
small  stones.  The  larvae  would  cling  to  the  underside  of  these  stones, 
and  oil  would  not  affect  them.    When  the  stream  was  sprayed  with 
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dip,  they  came  to  the  surface  in  droves,  and  soon  floated  off  down 
the  stream,  dead.  We  used  the  dip  on  several  places  such  as  this, 
with  the  greatest  of  success  after  oil  had  proved  to  be  without  effect. 

The  dip  is  also  very  useful  in  locating  breeding.  It  is  often  dif- 
ficult to  detect  the  larvae,  particularly  if  there  are  sticks,  vegetation 
or  stones  to  which  they  can  cling.  In  a  surprisingly  large  number  of 
places  at  Demopolis  we  were  unable  to  find  larvae  after  a  long  search* 
Immediately  upon  the  addition  of  a  little  of  this  dip,  they  would  ap- 
pear in  large  numbers.  They  were  evidently  clinging  to  the  debris, 
and  the  formation  of  a  film  did  not  bother  them,  while  the  poisoning 
of  the  water  with  the  dip  brought  swift  results. 

While  I  do  not  advocate  the  wholesale  use  of  dip  as  a  substitute 
for  oil,  I  believe  that  its  use  in  places  such  as  those  described,  and  in 
temporary  pools  which  form  about  every  house  during  a  rainy  spell, 
and  which  often  last  a  sufiiciently  long  time  to  be  used  as  breed- 
ing places,  is  important.  A  prolific  source  of  complaint  is  Culex 
mosquitoes  which  come  from  the  effluents  from  private  sewers.  These 
places  usually  are  not  affected  by  oil,  but  if  a  half  pint  of  the  dip  is 
rinsed  down  the  sewer  once  a  week,  this  nuisance  will  be  stopped. 

Altogether,  it  should  be  said  that  "  Kreso  "  Dip  No.  1  is  not  a  sub- 
stitute for  oil,  but  that  it  is  a  very  useful  adjunct,  and  that  it  is 
most  valuable  for  use  in  small  places,  such  as  those  mentioned, 
where  oil  is  not  very  effective. 

In  conclusion  I  wish  to  point  out  the  great  importance  of  oiling  in 
rural  operations.  In  Alabama,  and  I  suspect  in  most  States,  malaria 
is  essentially  a  rural  problem,  and  the  cost  to  the  individual  farmer 
is  such  that  often  oiling  is  about  the  only  work  he  can  do,  and  cer- 
tainly in  most  cases  it  is  of  the  greatest  importance.  I  have  been 
working  lately  on  an  oil  trap,  trying  to  design  a  method  for  catching 
and  using  again  all  the  oil  used  on  a  flowing  stream  or  ditch.  I  have 
attained  quite  a  degree  of  success,  but  have  not  yet  developed  the 
thing  sufficiently  to  warrant  a  report.  It  seems  to  me  that  what  we 
need  in  oiling  now  is  development  along  those  lines  of  making  oiling 
cheaper  for  the  rural  districts. 

Discussion. 

Mr.  FucHS.  Mr.  Chairman,  I  should  like  to  ask  Mr.  Johnson 
whether  in  broad-casting  sawdust  he  has  made  any  observations  as 
to  the  effect  of  the  sawdust  on  the  breeding  of  Anopheles  after  the  oil 
has  evaporated.  We  have  all  noticed  that  a  collection  of  fine  floating 
debris  in  water,  especially  in  still  water,  usually  is  a  fine  hiding  place 
for  Anopheles  larvae.  The  question  is.  Does  this  sawdust,  after  it 
becomes  free  of  all  oil,  act  in  the  same  way  ? 

Mr.  Johnson.  I  haven't  been  able  to  make  any  observations  on  that 
matter  this  year,  because  by  the  time  any  amount  of  sawdust  accumu- 
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lated  on  the  water  sufficient  to  do  anything  of  that  sort,  there  wa^  a 
little  rain,  which  washed  it  all  downstream. 

Mr.  Van  Hovenberq  (acting  as  chairman).  I  would  suggest  that 
Mr.  Johnson  answer  the  questions  that  are  raised  at  one  time. 

Dr.  GRfpFiTTS.  I  would  like  to  ask  Mr.  Johnson  three  questions. 

Do  you  know  the  kind  of  mosquitoes  tiiat  were  developed  from  the 

.  larvsB  t^at  were  hanging  below  the  surface  under  the  rock ;  next,  the 

cost  of  the  hog  dip  that  was  used;  and,  third,  the  toxic  effect  of 

certain  oils  that  you  have  used  in  your  work? 

Mr.  Magoon.  I  wish  to  ask  if  it  is  possible  to  reuse  the  waste;  and 
if  so,  what  is  the  method  of  salvaging  it?  Was  the  reclaimed  oil 
found  capable  of  killing  larvse? 

Mr.  KoMP.  I  would  like  to  ask  how  the  sawdust  was  transported, 
that  is,  whether  there  is  any  difference  in  the  cost  of  transporting  oil 
in  spray  cans,  and  the  cost  of  the  transportation  of  the  sawdust. 

Mr.  Johnson.  I  will  take  up  that  last  point  first,  because  I  think 
it  is  very  important.  I  said  I  didn't  use  any  spray  can  this  year. 
At  Montgomery,  during  the  war,  I  took  over  the  work  for  the  last 
time  in  the  spring  of  1919.  The  previous  fall  they  had  been  using 
4  oiling  crews  of  3  men  each — 12  men  and  4  wagons.  I  covered  the 
same  territory  in  the  spring  with  2  crews  of  3  men  each  and  1  wagon. 
I  find  that  if  a  man  works  intelligently,  as  I  believe  we  ought  to 
teach  him  to  do,  he  can  go  out  with  a  7-quart  pail  full  of  sawdust,  and 
that  will  supply  him  for  at  least  half  a  day ;  while  the  average  oiler 
with  a  knapsack  spray,  which  is  very  heavy,  is  going  to  empty  it  out 
as  soon  as  he  can  to  get  it  light.  Sometime  last  September  I  was 
wandering  around  the  quarry  in  a  town  we  were  working,  and  the 
owner  of  the  quarry  came  over  to  me  and  said,  "  You  fellows  get  my 
goat.  I  wish  you  had  been  here  last  year.  We  went  around  here 
and  sprayed  everything;  we  had  the  oil  flowing  down  these  streams 
a  foot  deep.  We  used  150  gallons  of  oil  a  week.-  Now,  you  come 
along  with  a  little  sawdust  and  put  it  in  the  streams  and  I  don't 
see  a  mosquito." 

Now,  taking  up  Dr.  Griffitts's  point,  those  mosquitoes  were  mostly 
Culex.    We  did  find  some  Anopheles. 

In  Alabama  you  can  talk  malaria  control  until  you  are  sick  and 
tired  and  the  people  are  not  going  to  listen  to  you,  but  as  soon  as  you 
say  mosquito  control  they  are  going  to  sit  up  and  take  notice.  There 
is  very  little  sentiment,  I  am  sorry  to  say,  for  malaria  control ;  what 
they  want  is  to  get  rid  of  the  pest.  Malaria  control  wouldn't  have 
got  the  support  of  the  people,  simply  because  what  they  want  is  to 
get  rid  of  the  mosquitoes  and  not  malaria. 

We  found  a  great  difference  in  the  cost  of  the  hog  dip.  I  should 
say  the  average  cost  was  about  $1.30  to  $1.35  per  gallon.    In  some 
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towns  we  were  able  to  get  it  as  low  as  $1.25,  and  in  one  town  it  cost 

I  didn't  experiment  much  with  other  oils  because  I  was  well  satis- 
fied with  what  we  had. 

In  regard  to  the  waste,  we  did  try  to  reclaim  some.  We  found  that 
the  labor  of  going  arOund  atid  picking  it  up  and  spreading  it  out  to 
dry  cost  more  than  the  waste  did.  In  most  cases  we  were  able  to  get 
the  waste  donated  by  some  concerns  in  town  without  cost  to  us,  so  we 
dropped  the  idea  of  reclaiming  the  waste  altogether. 

In  regard  to  the  reclaimed  oil,  I  haven't  been  able  to  work  the  traps 
long  enough  to  answer.  There  is  some  difference  in  the  oil,  but  just 
how  much  I  am  not  able  to  say.  I  know  it  can  be  used  effectively 
over  again  because  I  have  done  it,  but  I  know  there  is  some  change 
in  the  value — just  how  much  I  am  not  prepared  to  say. 

Mr.  Pakker.  Just  one  or  two  points.  Unfortunately  I  didn't  hear 
the  first  part  of  the  paper.  The  first  is  how  much  saving  in  oiling 
costs  can  one  obtain  by  the  use  of  an  inspector — in  other  words,  what 
is  the  balance  between  the  inspector  and  the  cost  of  oiling?  We 
know  we  can  save  a  good  deal  of  oil  by  not  spraying  it  on  places 
where  mosquitoes  are  not  present. 

And  the  second  point  is  whether  a  small  amount  of  oil  will  retard 
or  will  prevent  breeding,  an  amount  so  small  that  it  is  not  necessarily 
destructive  of  larvae. 

Mr.  Johnson.  I  think  that  first  point  is  very  well  brought  up. 
This  year  I  have  had  my  inspectors  also  do  the  oiling  as  much  as 
possible.  I  have  been  able  to  do  that  this  year  because  the  towns  I 
have  w,orked  have  been  small ;  the  largest  town  I  worked  has  a  popu- 
lation of  about  3,000,  and  the  inspector  was  able  to  do  his  inspection 
work  and  his  oiling  in  about  six  days.  I  was  able  to  get  an  intelli- 
gent inspector,  and  it  would  have  cost  me  more  to  have  used  the  shot- 
gun method.  I  don't  think  there  is  any  standard  method  cheaper 
than  all  others;  I  think  every  man  has  got  to  determine  that  for 
himself  under  his  own  conditions. 

Mr.  Van  Hovenberq.  We  had  this  one  experience  in  streams  filled 
up  with  sawdust :  In  one  of  the  streams  leading  from  the  mill  pond 
we  found  Anopheles  persistently.  Standing  on  the  bank  you  wouldn't 
know  there  was  any  water.  Just  under  the  surface  you  would  find 
Anopheles  breeding  all  through  the  summer.  That  would  be  a  case 
where  fish  control  wouldn't  do  at  all. 

Mr,  Parker  has  also  had  some  experience  in  the  use  of  the  oil- 
soaked  mop.    I  would  like  to  hear  from  him. 

Mr.  Parker.  Mr.  Chairman,  we  used  the  oil-soaked  mop  where  we 
could  not  conveniently  operate  with  a  spray,  on  account  of  the  water 
being  confined  to  a  number  of  crab  holes  which  were  breeding  mos- 
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quitoes.  It  was  found  better  to  take  a  piece  of  oil-soaked  burlap  and 
dip  it  in  the  hole.  In  the  oiling  of  streams  and  ponds  I  found  that 
you  could  get  a  better  film  of  oil,  and  your  oil  goes  farther,  by  using 
a  large  mop  and  swishing  it  back  and  forth  as  you  go  along  than  you 
will  get  if  you  pump  the  oil  out  in  a  spray.  However,  recently  we 
used  spray  pumps,  because  you  can  get 'over  the  work  quicker  and 
get  better  results  where  you  have  inefficient  labor. 

I  really  prefer  the  oil  mop  to  the  pump,  if  the  place  to  be  oiled  can 
be  reached  with  a  stick.  You  can  extend  the  stick,  or  handle,  several 
feet  in  length,  but  it  can  be  made  so  long  that  it  becomes  cumbersome 
and  can  not  be  conveniently  handled. 

For  several  years  I  haven't  used  any  oil-soaked  waste  because  I 
don't  like  it.  It  has  been  my  experience  in  the  past  in  using  waste  that 
it  gives  off  probably  10  per  cent  of  the  oil  the  first  day,  and,  particu- 
larly if  it  happens  to  rain  or  the  waste  gets  wet,  a  hard  crust  forms 
and  it  ceases  to  function — no  oil  gets  down  over  any  specified  area.  If 
the  crust  is  broken,  probably  80  or  90  per  cent  of  the  oil  is  inside  of  it. 

Mr.  Johnson.  I  would  just  like  to  say  this :  That  I  will  guarantee 
that  you  can  take  a  piece  of  waste  and  pin  it  down,  and  you  go  along 
with  an  oil  can  and  spray  the  same  amount  of  stream,  and  you  will 
find  you  are  going  to  take  twice  as  much  time. 

Mr.  Le  Prince.  In  regard  to  the  discussion  of  this  oiling  work,  I 
want  to  hear  expressions  from  everybody  we  can.  We  don't  want  one 
person  to  speak  several  times.  We  want  to  get  through  with  our 
program. 

Mr.  O'Neill.  I  might  add  a  little  to  that  point  Mr.  Parker  brought 
up  about  oil-soaked  mops.  I  used  that  method  about  11  or  12  years 
ago  in  a  place  where  I  thought  that  treatment  was  the  treatment  indi- 
cated. It  was  on  a  stream  the  banks  of  which  were  planted  with 
bushes,  rushes,  and  other  plants,  where  ducks  were  placed,  and  where 
the  stream  was  stocked  with  goldfish  and  other  fish.  Spraying  oil 
was  out  of  the  question  because  it  would  kill  the  plants,  and  oiling 
by  sawdust  wouldn't  do  because  of  the  effect  upon  the  ducks  and  the 
fish,  so  the  best  thing  we  could  see  to  use  was  this  mop.  The  worker 
would  carry  a  pail  in  one  hand  and  a  mop  in  the  other ;  he  would  dip 
the  mop  in  his  pail,  give  it  a  twist  of  his  wrist,  and  do  about  15  yards 
with  one  treatment  and  get  a  pretty  good  film  in  among  the  rushes  and 
grasses,  where  the  current  wouldn't  have  carried  the  oil  and  where 
the  fish  couldn't  get  in  and  give  you  fish  control.  Up  close  to  the  bank 
where  the  grass  was  thick  this  can  be  used  with  success  in  places  where 
you  have  intermittent  breeding  pools  and  fields  which  are  grass-grown 
and  where  to  get  effective  oiling  by  spraying  would  be  too  expensive. 

Mr.  HiLDEBRAND.  I  Want  to  mention  this  matter  of  using  oil  and 
fish  in  the  same  place.  An  oil  film  will  not  kill  fish,  but  it  has  a 
tendency  to  drive  them  away.    In  other  words,  it  destroys  food 
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for  iSsh,  and  extreme  precaution  must  be  exercised  in  using  oil  and 
fish  in  the  same  place. 

Mr.  Van  Hovenbbrg.  Mr.  Chairman,  while  Mr.  Tarbett  was  in 
charge  of  malaria  control  at  Little  Rock  during  the  war,  he  pur- 
chased his  oil  in  a  railroad  tank  car  from  a  refinery  that  gave  him 
just  the  mixti;Lre  he  needed.  I  think  the  State  health  departments 
might  profit  through  Mr.  Tarbett's  experience. 

A  malaria  inspector  can  easily  carry  a  small  syringe  with  him  and 
on  finding  dense  breeding  of  mosquitoes  can  relieve  the  nuisance  by 
the  application  of  Kreso  carried  in  a  small  bottle  along  with  the 
syringe.  We  know  that  Kreso  and  other  coal-tar  disinfectants  have 
an  affinity  for  water,  and  that  a  5  per  cent  mixture  of  such  a  dis- 
infectant with  oil  will  help  materially  in  spreading  the  oil  over  the 
surface  of  water.  A  mixture  of  Kreso  will  permit  using  a  heavier 
grade  of  crude  oil  with  kerosene  oil,  with  a  saving  in  the  amount  of 
kerosene  oil  required. 

Dr.  Fricks.  Mr.  Chairman,  it  occurred  to  me  that  if  you  had  some 
permanent  container  for  the  oil  that  you  may  need  from  year  to  year 
you  could  buy  your  oil  in  bulk  from  a  tank  car  much  cheaper  than 
you  can  in  barrel  lots.  That  brings  us  back  to  the  question  of  per- 
manent organization  again.  I  do  think  it  would  probably  be  well 
for  the  men  in  the  field  to  consider  the  possibilities  of  the  erection 
of  permanent  oil  tanks.  Dr.  L.  L.  Williams,  jr.,  had  a  concrete 
tank  constructed  at  Park  Field,  near  Millington,  Tenn.  Of  course, 
under  war  conditions,  it  was  expensive.  But  I  do  think  you  men  who 
are  in  the  field  should  consider  the  possibilities  of  having  permanent 
containers  for  oil  provided  in  each  community. 

Mr.  Le  Prince.  I  want  to  call  your  attention  to  a  well- written  re- 
port, published  at  Little  Rock,  regarding  Mr.  Tarbett's  work.  We 
have  it  at  Memphis.  I  think  all  State  health  departments  and  sani- 
tary engineers  should  have  a  copy. 

Mr.  Old.  I  wonder  whether  anybody  here  used  kerosene  this  year. 
I  used  it  in  one  town  because  it  was  the  cheapest  oil  I  could  get.  The 
last  time  I  tried  to  get  crude  oil  they  wanted  27^  cents  f.  o,  b. 
Charleston,  S.  C.  It  would  cost  about  35  cents  by  the  time  we  got  it 
to  south  Georgia. 

Mr.  Le  Prince.  Somebody  could  probably  give  the  name  of  the 
bulletin  issued  in  California  regarding  the  effectiveness  of  the 
lighter  oil  as  compared  with  the  heavy  oils  in  the  actual  killing  of 
mosquitoes. 

Mr.  Van  Hovenberg.  The  bulletin  was  "  The  Effect  of  Petroleum 
Oils  on  Mosquitoes,"  by  Prof.  S.  F.  Freeborn,  Berkeley,  Calif. 

Mr.  Parker.  Mr.  Chairman,  I  want  to  make  a  suggestion  that  I 
think  would  be  in  order.  I  had  no  ready  way  of  getting  oil  for  one 
of  my  towns,  but  one  of  the  branches  of  the  Southern  Pacific  Rail- 
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road  passed  through  this  town.  Fuel  oil  is  used  for  the  engines  on 
this  road.  I  took  the  matter  up  with  the  local  men  and  they  were 
unable  to  do  anything,  but,  as  in  other  matters,  it  always  seemed 
best  to  go  to  the  top,  so  I  wrote  to  the  vice  president  and  general 
manager  of  the  road,  and  he  readily  consented  to  let  me  have  all  the 
oil  I  wanted  at  cost  price,  plus  a  very  small  surcharge,  for  transpor- 
taion,  at  the  same  time  expressing  his  appreciation  of  the  work  we 
were  doing  and  his  willingness  to  cooperate. 

Mr.  De  Mott.  With  reference  to  spray  oiling,  previous  to  the  year 
1919,  we  always  had  an  early  spring  brood  of  mosquitoes  on  the  north 
shore.  During  the  year  1919, 1  had  the  men  oil  every  violation  from 
Great  Neck  to  Cold  Spring  Harbor,  a  distance  of  17  miles,  regard- 
less of  whether  breeding  was  going  on  or  not.  We  used  1,300  gal- 
lons of  oil,  then  watched  for  results.  The  sylvestris  did  not  appear 
on  the  wing,  showing  that  the  spring  oiling  had  accomplished 
results. 

In  1920  we  oiled  all  violations*  in  the  county,  north  shore  and 
south  shore,  with  the  result  that  no  sylvestris  (swamp  mosquitoes) 
appeared  on  the  wing  during  the  entire  season.  What  was  the  result 
of  that  spring  oiling  to  the  people  of  the  county?  We  have  had 
people  tell  us  that  they  thought  the  mosquitoes  must  be  slow  in  de- 
veloping as  they  didn't  get  any  until  about  the  25th  of  June.  It  has 
also  made  the  people  begin  to  realize  that  we  are  doing  some  good. 

Mr.  Van  Hovenbero.  The  engineers  here  will  be  interested  in 
knowing  that  there  is  a  grade  of  oil  used  by  railroads  intermediate 
between  crude  oil  and  kerosene,  called  headlight  oil.  This  oil  is 
cheaper  and  works  practically  as  well  as  coal  oil. 

Mr.  Shaw.  The  use  of  automobile  crank-case  washings  as  a  larvi- 
cide  has  been  spoken  of,  and  I  should  think  it  would  be  of  value  to 
relate  an  experience  and  to  point  out  a  method  of  collecting  this 
waste.  The  service-station  manager  of  a  large  oil  company  in  Dal- 
las, from  which  we  purchased  "  mosquito  oil,"  oflFered  my  department 
of  the  Dallas  Health  Administration  all  this  refuse  without  cost. 
Experiment  proved  that  a  very  satisfactory  larvicide  was  produced 
by  a  50-50  mixture  with  kerosene,  and  upon  learning  that  approxi- 
mately 300  gallons  could  be  secured  from  eight  stations  monthly  dur- 
ing the  winter,  and  many  times  that  amount  during  warm  weather, 
plans  were  made  to  collect  this  material.  This  manager  placed  one 
of  the  company's  50-gallon  faucet  tanks  at  each  service  station,  and 
our  field  man  would  make  monthly  collections  therefrom.  For  the 
purpose  of  collection  and  subsequent  storage  the  department  pur- 
chased wooden  barrels,  which  were  entirely  satisfactory,  due  to  the 
thickness  of  the  waste.  This  collection  could  be  extended  to  garages 
and  all  service  stations,  but  it  is  likely  that  in  some  cases  the  de- 
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partment  would  have  to  furnish  the  containers,  which  could  be  col- 
lected when  filled  and  replaced  by  an  empty  one,  thus  saving  the 
work  of  transferring  for  storage. 

Another  source  of  waste  oil  was  the  sedimentation  in  local  supply 
tanks  at  the  large  market  distributing  plant  of  the  oil  companies. 
This  waste  is  a  thick  viscous  material  which  the  companies  are  glad 
to  give  away,  and  experiments  show  that  a  satisfactory  larvicide 
was  secured  from  a  50-60  mixture  with  kerosene. 

Mr.  Lb  Prince.  Mr.  Gage,  I  would  like  to  have  you  tell  us  how 
you  got  along  without  sawdust  when  you  needed  sawdust  and 
couldn't  get  it? 

Mr.  Gage.  The  question  of  oiling  a  large  area,  a  pond  which  was 
heavily  overgrown  by  aquatic  grass,  came  up.  No  sawdust  was  avail- 
able, but  there  was  plenty  of  beach  sand.  The  suggestion  was  made 
by  Dr.  Qriffitts  that  the  sand  might  be  substituted  for  sawdust. 
This  was  tried  with  very  good  results.  We  were  using  at  that  time 
'*  summer  lubricating  "  oil  mixed  with  kerosene.  We  found  that  the 
best  mixture  for  the  broad-casting  of  sand  soaked  in  oil  was  half 
kerosene  and  half  black  oil.  T^his  was  mixed  with  sand  in  a  pro- 
portion of  30  parts  of  sand  to  1  part  of  oil,  by  volume,  well  mixed 
either  with  a  stick  or  by  hand.  The  mixture  was  simply  broadcast 
over  the  water  from  a  boat.  The  sand,  of  course,  immediately 
settled  and  apparently  each  grain  liberated  all  its  oil  film  at  one 
time.    We  got,  in  that  way,  a  very  good  result  rather  rapidly. 

Mr.  Le  Prince.  I  want  to  state,  from  what  I  saw  of  that  work, 
that  there  was  a  very  thin  film,  but  a  sufficient  film  produced  and 
the  work  done  exceedingly  rapidly. 

Mr.  Lenert.  Oil  in  Louisiana  was  very  expensive,  it  being  neces- 
sary to  buy  it  in  drum  lots,  and  kerosene  was  used  with  a  small 
amount  of  black  oil  for  coloring  matter.  The  town  of  Bastrop  used 
gas  for  fuel  and  at  one  time  tried  to  use  the  waste  lubricating  oil  the 
second  time.  This  was  found  not  to  be  economical,  and  this  waste 
or  slop  oil  was  thrown  away.  During  the  campaign  over  half  the  cost 
of  the  oil  was  saved  by  saving  this  slop  oil,  using  50  per  cent  kerosene 
in  order  to  prevent  it  gathering  in  large  patches  on  the  surface  of  the 
water.  I  think  that  is  one  reason  that  automobile  washings  usually 
separate  fairly  well,  they  are  usually  composed  of  50  per  cent  or  more 
of  kerosene. 

In  Monroe  the  drippings  from  the  engine  of  one  of  the  sawmills 
were  used  for  oiling  the  fire  barrels. 

Mr.  Hardenburg's  unit  in  Texas  is  traversed  by  two  oil-burning 
railroads.  They  have  large  storage  tanks  in  two  of  the  towns  and  a 
sufficient  amount  of  heavy  oil  is  secured  at  no  cost  by  dipping  the 
waste  oil  from  these  vats. 
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Mr.  Le  Prince.  After  we  have  left  Louisville,  when  the  discussion 
in  print  comes  back  to  you  for  correction,  some  important  points  may, 
in  the  meantime,  have  occurred  to  you,  and  it  would  be  perfectly 
proper  to  insert  them  as  part  of  the  discussion.  The  idea  of  this 
meeting  is  for  each  one  of  us  to  get  all  the  information  we  can  and 
also  impart  as  much  as  possible  to  others. 

I  desire  to  discuss  a  few  phases  of  this  oil  question.  The  Chief 
Entomologist,  Department  of  Agriculture,  Dr.  L.  O.  Howard,  sug- 
gested this  matter  of  oiling  in  the  eighties.  It  is  now  1920  and  we  have 
made  but  little  improvement  in  oiling.  When  are  we  going  to 
change?  It  is  high  time  that  we  got  up  some  more  econ(miical  and 
better  substitute  for  oil.  There  is  one  very  good  indication  that  we 
are  going  to  depart  from  oiling.  I  refer  to  the  use  of  fish  proposed 
by  Dr.  H.  H.  Howard. 

The  question  of  larvicide  has  been  touched  upon.  I  might  call 
attention  to  tlie  fact  that  if  you  get  down  in  the  southern  countries 
beyond  our  border,  frequently  you  will  find  places  where  the  cactus 
may  be  used  as  a  larvicide.  Some  of  the  varieties  of  cactus  are  good 
as  a  larvicide.  Also  when  you  get*  into  the  brackish  waters  where 
the  mangrove  grows  you  will  find  that  the  tannin  in  the  bark  is  an 
eflFective  agent  for  killing  mosquitoes.  Simply  slice  the  bark  oflf  the 
tree  with  a  machete  and  throw  it  in  the  stagnant  water.  That  bark 
will  take  care  of  the  mosquitoes.  We  must  have  a  cheaper  larvicide 
than  oil.  The  question  of  water  cress  was  mentioned.  I  have  seen 
some  of  the  most  perfect  breeding  of  Anopheles  in  water  cress.  In 
the  vicinity  of  Habana,  Cuba,  the  situation  was  so  serious  that  we 
had  to  stop  all  Chinese  gardeners  from  growing  water  cress  in  the 
suburban  sections  of  that  city.  It  is  very  interesting  that  we  should 
have  certain  sections  where  the  Anopheles  will  not  come  into  the 
water  cress.    That  matter  should  be  studied  in  further  detail. 

In  the  construction  of  the  Panama  Canal  there  were  a  lot  of 
apparently  good  breeding  places  in  the  canal  cut  where  Anopheles 
didn't  appear.  An  analysis  of  the  water  showed  the  reasons  why 
they  didn't  come  in.  Be  on  the  lookout  for  places  where  Anopheles 
ought  to  be  and  are  not,  and  don't  f otget  about  it.  The  minute  you 
find  it  go  into  the  thing.  Dig  down.  Let's  get  the  information  we 
need. 

Regarding  the  matter  of  oiling  by  inspectors,  I  want  to  warn  you 
very  strongly  about  the  necessity  of  training  your  foremen  into 
doing  thorough  work.  I  find  pond  after  pond  and  stream  after 
stream  where  you  could  examine  your  shore  line  and  your  vegetation 
very  carefully  for  a  stretch  of  50  to  100  feet  and  find  absolutely 
nothing  in  the  way  of  mosquito  larv8B,  and  in  the  next  50  feet  you 
would  find  prolific  breeding  conditions  similar  to  those  in  a  rice  field. 
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This  intermitietit  production,  this  series  of  negative  and  positive 
areas  in  a  potential  breeding  place,  is  of  vast  importance,  and  unless 
your  foreman  is  on  the  lookout  for  that  sort  of  thing  he  will  make 
an  inspection  and  say  to  himself,  **  There  is  no  breeding  here,^  ana 
you  will  have  a  serious  source  of  breeding  frequently  from  such  a 
partially  inspected  area.  I  ran  across  just  such  a  condition  in  Mex- 
ico; a  large  area,  for  100  yards  no  breeding  at  all,  and  a  couple  of 
hundred  yards  farther  on  the  most  perfect  breeding.  I  have  seen 
it  in  many  parts  of  this  country. 

Bejgarding  this  question  of  substitutes  for  oil;  if,  in  your  areas 
under  control,  you  have  an  epidemic  among  your  stock,  and  your 
cattle  dying  off,  if  there  is  anybody  that  objects  to  mosquito  control, 
it  is  quite  possible  that  they  will  attribute  it  to  the  application  of 
larvicide,  and  I  would  anticipate  that  in  making  your  arrangements. 
Be  careful  when  you  have  to  apply  anything  that  might  be  con- 
strued as  being  a  poison.  I  have  been  in  court  on  that  question  of 
the  possibility  of- phenol  content,  or  creosote  content  of  oil. 

The  remark  has  been  made  that  the  application  of  creosote  to  crude 
oil  is  beneficial.  There  is  no  doubt  about  that ;  it  will  make  a  thick 
oil  thin  and  give  it  four  or  five  or  six  times  the  spread  it  will  ordi- 
narily have.  You  may  find  it  will  destroy  the  rubber  pipes  you  have 
connected  with  the  sprayer. 

Mr.  Stromquist.  We  had  a  proposition  in  Memphis  where  we  had 
to  consider  Culex  control  to  a  great  extent.  We  have  there  the 
largest  cotton  warehouse  in  the  world  and  this  cotton  warehouse  has 
about  2,000  fire  barrels.  They  didn't  want  to  put  oil  in  the  barrels, 
and  we  used  niter  cake  with  fair  results. 

We  also  used  what  is  sold  as  "sheep  dip."  It  is  practically  the 
same  kind  of  larvicide  that  was  used  in  Panama,  and  it  gave  very 
good  results.  This,  of  course,  has  to  be  renewed  from  time  to  time, 
but  we  found  that  1  gallon  of  it  would  treat  over  a  hundred  barrels, 
so  the  cost  was  very  small. 

Mr.  Foster.  I  want  to  ask  Mr.  Hildebrand  whether  he  has  never 
found  mosquito  breeding  where  there  was  duck  weed. 

Mr.  Hildebrand.  I  have  never  found  mosquito  production  where 
a  pond  is  completely  covered  with  duck  weed.  I  don't  know 
whether  or  not  this  observation  was  made  by  others.  I  think  that 
this  is  in  part  due  to  the  fact  that  the  weeds  cover  the  water  to  an 
extent  that  the  mosquitoes  probably  can  not  deposit  or  hatch  out  the 
eggs,  the  tops  of  the  weeds  being  entirely  above  the  surface  of  the 
water,  thus  covering  it  completely. 

Mr.  FucHs.  I  wish  to  call  attention  to  the  fact  that  where  there 
are  gas  plants  in  towns  very  often  certain  by-products  can  be  foxmd 
which  will  serve  as  larvicides.    At  Goldsboro,  N.  C,  there  is  what 
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they  call  a  pressure  gas  plant.  The  gas  is  washed  in  a  tank  under 
pressure  and  the  wash  water  absorbs  a  good  deal  of  the  oil  from  the 
gas.  This  water  was  being  thrown  away,  and  we  collected  it  in  bar- 
rels, separated  the  oil  from  the  water,  and  used  it  very  effectively 
as  a  larvicide  by  mixing  it  with  kerosene.  We  found  that  in  the 
streams  into  which  this  waste  was  discharged  there  was  absolutely 
no  breeding  for  some  distance  downstream.  We  got  it  absolutely 
free  of  cost,  and  in  any  quantity  we  desired.  However,  it  was 
poisonous  to  fish  as  well  as  to  larvae,  and  we  could  not  use  it  where 
we  depended  on  fish  control. 

Mr.  Le  Prin(^.  I  would  like  to  ask  Mr.  Davis  whether  he  has 
found  any  other  plants  that  act  as  a  deterrent  to  mosquito  propa- 
gation. 

Mr.  Davis.  I  don't  think  that  I  would  care  to  make  a  statement  in 
regard  to  plants  at  the  present  time.  We  have  reason  to  believe, 
however,  that  there  are  possibly  some  plants  that  might  be  a  deter- 
rent.   I  have  never  found  mosquito  larvae  in  or  around  duck  weed. 

The  smart  weed  in  dense  growths  has  practically  the  same  effect.' 
In  a  sparse  growth  of  smart  weed  we  do  find  mosquitoes  breeding. 
Other  than  these,  I  don't  recall  plants  that  I  would  care  to  say  were 
or  were  not  deterrents  to  mosquito  production. 

Mr.  Le  Prince.  I  will  ask  Mr.  Johnson  to  close  the  discussion. 

Mr.  Johnson.  I  think  this  discussion  has  brought  out  a  lot  of 
lines  along  which  development  is  possible.  It  has  brought  out  a  lot 
of  different  problems  occurring  in  different  parts  of  the  country. 
I  think  we  should  push  the  particular  line,  or  lines,  that  seem  to  be 
most  successful  in  our  part  of  the  country,  and  when  we  meet  again 
next  year  we  will  be  able  to  talk  these  things  over,  and  get  a  lot  out 
of  each  other's  experiences. 

Mr.  Le  Prince.  The  next  paper  is  "  The  part  biology  plays  in  the 
dissemination  of  malaria  "  by  Mr.  Bruce  Mayne.  There  is  a  matter 
that  has  come  up  that  will  be  of  interest.  I  want  to  ask  Dr.  Fricks 
to  refer  to  that  matter  before  Mr.  Mayne  reads  his  paper. 

Dr.  Fricks.  Gentlemen,  I  received  a  letter  from  the  bureau  about 
a  week  ago  in  which  I  know  that  all  the  sanitary  engineers  present 
will  be  interested,  and  I  thought  probably  this  would  be  a  good  time 
to  mention  it  to  you.  Briefly,  the  letter  stated  that  at  the  request  of 
the  State  engineers  a  sanitary  engineer  of  this  service,  Mr.  Mendels- 
sohn, had  been  assigned  for  duty  in  the  bureau  to  abstract  reports 
from  sanitary  engineers  all  over  the  country,  these  abstracts  to  be 
published  in  the  weekly  Public  Health  Reports.  Monthly  reports 
from  malaria  field  headquarters  were  requested,  covering  abstracts  of 
engineering  work.  Mr.  Le  Prince  will  compile  these  engineering  re- 
ports dealing  with  malaria,  but  I  feel  sure  that  he  will  expect  you 
to  assist  in  the  work  and  that  he  will  let  you  know  how. 
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« 

I  make  this  statement  at  this  time  because  you  will  all  be  inter- 
ested and  possibly  may  want  to  talk  it  over. 

Mr.  Le  Prince.  Send  in  any  information  regarding  drainage  meth- 
ods or  short  cuts,  matters  that  might  be  valuable  in  our  drainage 
work.  The  idea  is  to  get  the  information  in  as  early  as  possible.  In 
that  connection,  some  of  you  will  develop  certain  things  that  you 
think  ought  to  get  to  all  the  other  coworkers,  and  this  exchange  bu- 
reau is  arranged  for  that  purpose. 
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THE  PART  BIOLOGY  PLAYS  IN  THE  DISSEMINATION  OF 

MALARIA. 


Bbuce  Matne, 

Associate  Sanitarian,  United  States  Public  Health  Service. 

We  have  40  years  of  accumulated  knowledge  as  the  basis  for  future 
studies  in  the  parasitology  of  malarial  fever  and  yet  a  vast  field  re- 
mains scarcely  explored.  It  is  to  be  lamented  that  there  still  exists 
lack  of  appreciation  of  the  facts  concerning  malaria  transmission, 
and  for  this  reason  I  have  taken  the  liberty  of  reviewing  the  subject 
in  a  nontechnical  style  so  that  its  scope  may  be  better  interpreted. 

Until  the  true  cause  of  malarial  fever  was  discovered  in  1880 
numerous  theories  on  the  origin  of  the  disease  were  promulgated  by 
the  medical  profession.  Among  these,  the  most  acceptable  was  tifat 
proposed  by  an  Italian  scientist  who  maintained  that  a  germ  named 
Bacillus  nudarim^  which  was  contantly  present  in  the  mud  of  marshes, 
was  the  cause  of  the  disease  in  man.  Other  theories,  half  baked  and 
fanciful,  were  proposed  in  support  of  the  ancient  opinion  that  bad 
air  and  bad  water  were  the  natural  lurking  places  for  the  germs 
which  made  the  human  victim  shiver  and  sweat  in  the  paroxysm  of 
the  ague.  However  wrong  these  views  may  seem  to  us  now,  we  must 
admit  that  the  haunts  in  which  the  disease  had  its  origin  were  known 
as  well  as  feared  by  the  ancients  and  that  the  Italian  name  for  the 
disease,  malaria  (mala-aria — ^bad  air),  holds  to  this  day. 

Even  so  recently  as  10  years  ago  certain  medical  textbooks  af- 
firmed, and  unthinking  physicians  even  to-day  accept  the  notion  that 
drinking  polluted  water  may  give  one  malarial  fever.  And  despite 
the  advances  of  scientific  medicine  certain  others  are  still  skeptical 
that  the  bite  of  an  infected  mosquito  is  the  only  way  whereby  the 
disease  can  be  propagated.  One  modem  author  advances  the  hypo- 
thesis that  mosquitoes  normally  feed  on  plant  juices  and  infect  plants 
by  stinging  them  with  the  mouth  proboscis  in  the  same  manner  in 
which  the  human  blood  is  infected.  It  is  alleged  that  such  vegetable 
material  eaten  uncooked  would  cause  the  human  host  malarial  fever 
through  the  gastrointestinal  tract.  The  same  medical  writer  believes 
it  possible  to  contract  the  disease  in  two  other  ways,  namely,  drinking 
water  in  which  malaria-infected  mosquitoes  have  laid  their  eggs  and 
died,  and  by  breathing  air  laden  with  the  germs  malaria-infected 
mosquitoes  have  disseminated. 
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However,  these  views  have  been  condemned  by  the  careful  student 
of  parasitology  and  the  most  modern  conception  of  the  problem  is 
bound  up  in  the  application  of  experimental  proof.  It  may  be  pointed 
out  that  in  contrast  to  our  skeptics  in  science  many  wild  tribes  in 
tropical  countries  have  long  been  observed  to  protect  themselves  and 
their  live  stock  against  the  bites  of  mosquitoes,  for  it  was  a  popular 
belief  that  these  insects  were  somehow  responsible  for  the  propaga- 
tion of  tropical  fevers.  Yet  the  scientific  world  discredited  this  be- 
lief of  the  uncivilized  man  until  nearly  the  beginning  of  the  twentieth 
century,  when  the  combined  observations  of  the  founders  of  modern 
tropical  medicine  had  established  in  all  its  fascinating  detail  the  fact 
that  the  mosquito  is  the  constant  and  necessary  vehicle  of  malarial 
infection. 

Eecently,  however,  medical  textbooks  are  unanimous  in  accepting 
the  claims  of  the  modern  scientist  that  the  microorganisms  harbored 
by  certain  mosquitoes  have  been  ingested  with  the  blood  from  an  in- 
dividual sick  with  malarial  fever.  This  was  announced  for  the  first 
time  fully  17  years  following  the  determination  of  the  causative  par- 
asite in  the  human  blood.  The  credit  for  this  important  discovery 
is  given  to  Sir  Ronald  Koss,  a  British  military  surgeon,  who  in  1898 
completed  his  brilliant  researches  which  demonstrated  completely  the 
development  of  the  malaria  parasite  outside  of  the  body  of  the  human 
host  within  the  mosquito  which  perpetuated  the  disease.  Ross  was 
able  to  follow  the  cycle  within  the  insect  until  the  parasites  harbored 
were  in  such  a  developed  form  as  to  be  suitable  to  infect  new  red 
blood  cells  when  the  mosquito  bit  another  human  victim. 

Abundant  proof  of  this  has  been  furnished  from  time  to  time  and 
ample  confirmation  of  the  role  of  the  mosquito  in  malaria  dissemina- 
tion supplied  through  the  medium  of  experimentation.  More  than 
60  well-authenticated  cases  of  mosquito  inoculation  of  human  volun- 
teers have  been  recorded.  Sixteen  of  these  experiments  were  con- 
ducted in  the  laboratories  of  the  Federal  Health  Service  under  the 
writer's  personal  supervision,  so  that  the  complete  story  of  the  part 
played  by  the  mosquito  in  the  spread  of  this  dread  scourge  can  be 
told  from  actual  experience. 

In  order  to  intelligently  appreciate  the  role  that  the  mosquito  as- 
sumes as  a  vehicle  of  destruction  it  is  necessary  to  describe  the  condi- 
tion of  the  blood  in  the  patient  and  how  he  functions  as  a  carrier  of 
these  pathogenic  organisms.  To  find  these  parasites  one  need  only 
examine  the  blood  of  a  patient  suffering  from  an  acute  attack  of  in- 
termittent fever.  This  is  done  by  drawing  on  a  glass  slide  a  droplet 
of  blood  from  a  finger  or  the  ear  lobe  pricked  with  a  surgical  needle 
and  examining  it  by  means  of  a  fairly  powerful  microscope.  In  this 
connection,  when  one  views  for  the  first  time  the  germs  of  the  dis- 
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ease  which  have  invaded  the  human  blood  cells  he  can  appreciate  the 
thrill  of  the  scientific  voyager  and  share  the  prophetic  vision  of  the 
discoverer,  the  French  army  surgeon,  Dr.  Alfonse  Laveran. 

It  was  a  memorable  day  for  Dr.  Laveran  when,  in  a  French 
Algerian  military  hospital,  examining  with  unbounded  patience  the 
blood  of  the  victims  of  the  dreaded  scourge  of  northern  Africa  he 
discovered  that  the  cause  of  malaria  was  a  living  organism  which 
destroyed  the  red  blood  corpuscles  and  transformed  their  contents 
into  toxic  substances,  giving  rise  to  the  classic  symptoms  of  the 
disease.  He  had  been  perplexed  a  long  while  in  observing  one  of 
the  minute  Amoebalike  specks,  which  were  then  believed  to  be  noth- 
ing more  than  degenerated  corpuscles,  when  suddenly  the  cell  pro- 
jected several  long,  slender  filaments  which  began  to  move  about 
very  actively,  lashing  and  displacing  the  surrounding  corpuscles* 
This  was  accompanied  by  a  peculiar  turmoil  of  the  brassy  black 
granules  within  the  cell.  Thus  was  revealed  the  animate  nature  of 
these  bodies  and  was  proclaimed  the  real  cause  of  the  febrile  dis- 
turbance in  the  patient's  blood. 

It  may  be  noticed  that  in  an  examination  of  a  drop  of  blood  a  cer- 
tain number  of  the  red  corpuscles  exhibit  a  tiny  whitish  form  which 
continually  alters  its  shape  very  much  like  a  gas  flame,  which,  dur- 
ing a  gust  of  wind,  flickers  within  its  glass  globe.  These  movements 
of  the  parasite  are  called  amoeboid  because  they  characterize  the 
movements  of  the  Amoeba,  the  simplest  member  of  the  animal  world, 
consisting  of  a  single  cell  of  living  protoplasm.  And  although  it  has 
no  constant  definite  shape,  the  Amoeba  in  this  instance  can  as- 
sume a  threadlike  fineness  and  pierce  a  red  blood  corpuscle  as  it 
migrates,  after  its  function  of  corpuscle  annihilation,  from  cell  to 
cell  in  the  blood  stream.  Some  hours  later  the  parasite  in  its  meta- 
morphosis will  have  increased  in  size  elaborating  minute  brassy 
black  grains  called  pigment  granules,  the  product  of  the  haemoglobin, 
the  substance  contained  in  the  red  corpuscles  which  the  parasite  is 
constantly  engvlRr\g  with  its  jellylike  body.  These  pigment  granules 
gradually  become  shifted  toward  the  center  and  help  to  give  the 
parasite  a  daisylike  appearance  when  it  has  finally  broken  up  into  a 
number  of  segments.  When  this  rosettelike  arrangement  is  perfected 
the  red  blood  corpuscle  bursts  open  like  a  seed  pod  and  the  segments, 
forming  new  parasites,  escape  into  the  blood  stream  and  are  able  to 
penetrate  new  red  cells.  Thus  the  life  process  is  repeated  and  whea 
the  new  invader  has  grown  to  about  the  size  of  the  corpuscle  and 
exhausted  all  its  foodstuff,  the  partition  of  the  new  organism  pro- 
gresses indefinitely  as  before. 

This  cycle  of  development  in  the  parasitic  Amoeba,  which  has 
taken  place  wholly  within  the  body  of  the  human  host  during  48 
to  72  hours,  gives  rise  to  definite  clinical  symptoms  of  the  disease. 
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and  when  at  least  25,000,000  of  these  invaders  are  present  a  par- 
oxysm of  chills  and  fever  results.  After  two  or  more  of  these 
paroxysms,  when  several  generations  have  passed  during  the  growth 
of  the  invading  organisms,  an  examination  of  the  blood  reveals 
peculiar  forms  assmned  by  numbers  of  the  parasites.  They  appear 
as  blunt*ended  crescents  with  transparent  bodies  and  clumps  of 
black  granules  in  the  center.  In  others,  depending  on  the  species 
of  the  malaria  parasite,  these  bodies  are  quite  ovoid,  resembling  the 
matured  forms  preceding  segmentation.  They  are  now  the  resting 
spores  or  gametes,  and,  like  the  spores  of  the  bacteria,  are  able  to 
survive  in  a  quiescent  state  the  unfavorable  conditions  of  growth 
in  the  living  medium. 

It  is  now  high  time  for  the  villain  of  the  tragedy  to  enter,  for  it 
is  during  this  period  of  passive  life  that  the  gametes  require  some 
external  vehicle  for  continued  development.  This  is  offered  in  the 
ideal  form  by  a  preying  mosquito  which,  invading  the  haunts  of 
man  at  dusk,  chances  to  draw  its  fill  of  blood  from  a  parasitized 
person.  It  is  necessary  for  the  completion  of  our  story  that  this 
mosquito  be  a  female  belonging  to  the  genus  Anopheles^  with  spotted 
iridescent  wings  and  long  delicate  palpi.  The  protozoan  malaria 
organism  seems  to  have  a  peculiar  affinity  for  insects  of  this  sort, 
for  thus  far  no  other  genus  has  been  found  capable  of  cultivating 
them.  The  dormant  parasite  thus  enjoying  a  change  of  host  sud- 
denly awakes  to  renewed  activity,  changes  its  form  from  crescent 
to  round,  throwing  out  long  filaments  which  leave  the  body  of  the 
cell  and  are  seen  to  attack  organisms  of  the  opposite  sex  which  in 
natural  course  of  favorable  development  are  penetrated  and  fer- 
tilized. After  fertilization  within  the  stomach  of  the  mosquito  the 
new  parasite  transforms,  becoming  more  elongated.  Then  acquir- 
ing movement,  it  is  enabled  with  its  spiked  end  to  pierce  the  sev- 
eral stomach  linings  of  the  insect,  finally  lodging  on  the  muscular 
wall  of  the  organ,  assuming  a  globular  shape.  It  soon  becomes 
encysted,  though  still  able  to  partake  of  the  generous  blood  supply 
that  accompanied  it  when  it  was  taken  within  the  gnat's  interior. 

The  cyst  now  organized  becomes  inclosed  in  a  structureless,  trans- 
parent capsule  growing  to  many  times  its  original  size.  In  a  para- 
sitized Anopheles  the  entire  stomach  wall  appeal's  festooned  with 
tremendous  numbers  of  these  tumorlike  masses  of  protoplasm  which 
break  up  into  a  number  of  tiny  spheres.  Minute  spiny  processes  ap- 
pear on  these  segmented  spheres  which,  growing  longer,  separate 
from  their  attached  cells,  appearing  as  prickly  filaments  within  a 
sac.  Then  the  membranous  sac  or  capsule  bursts  and  these  fila- 
mentous, spindle-shaped  organisms,  the  sporozoites,  stream  forth  like 
a  school  of  tadpoles  into  the  body  cavity  of  the  mosquito.  It  is  now  a 
speculation  as  to  the  behavior  of  these  bodies,  but  we  know  that  some- 


118  SECOND  ANNUAL  ANTIMALARIA  CONFERENCE. 

* 

how  the  sporozoites  are  carried  by  the  body  juices  of  the  insect  to  its 
salivary  glands,  where  they  establish  themselves,  mixing  with  the 
saliva  of  the  insect  host.  When  the  mosquito  bites  a  healthy  person 
it  injects  with  its  saliva  a  great  number  of  these  very  active  new 
parasites,  the  sporozoites,  which  are  introduced  to  begin  again  the 
rejuvenated,  endless  cycle.  These  sharp-ended  bits  of  protoplasm 
begin  the  struggle  by  first  penetrating  red-blood  cells,  doubling  end 
to  end,  shaping  themselves  into  rings,  each  of  which  develops  rap- 
idly into  a  jellylike  Amoeba,  the  shapeless,  active  form  in  which  it 
entered  its  parasitic  career  within  the  blood  of  the  ^uman  host. 

Thus  we  have  rehearsed  a  typical  biological  cycle  of  10  days  with 
stages  of  growth  characteristic  of  a  disease-producing  parasite. 

It  would  be  logical  at  this  jimcture  to  discuss  some  of  the  essential 
factors  which  retard  or  accelerate  this  biological  development.  And 
the  first  that  comes  to  mind,  the  most  influential  in  the  life  of  any 
organism,  is  the  factor  of  temperature.  Temperature  has  both  an 
internal  and  external  influence  in  association  with  parasitic  life  in 
the  mosquito.  There  is  a  period  which  is  critical  during  the  time 
of  the  fertilization  of  the  human  blood  parasite  in  the  mosquito's 
stomach,  for  it  has  been  learned  that  this  process  does  not  take  place 
if  the  temperature  falls  below  60°  F.  Even  should  fertilization  be 
successful,  the  temperature  conditions  must  be  favorable  until  the 
time  of  the  development  of  the  forms  which,  after  leaving  the 
stomach  wall,  lodge  in  the  salivary  glands  and  escape  through  the 
suctorial  mouth. 

It  is  on  this  account  that  the  malaria  organisms  are  killed  off 
during  the  cold  days  of  winter;  and  although  the  mosquito  lives  in 
a  dormant  stage,  it  emerges  from  its  sleep  as  innocent  of  carrying 
disease  germs  as  though  it  had  just  emerged  from  its  watery  cradle  in 
a  preceding  stage  of  life.  We  must  note  in  passing  that  it  is  "  man's 
inhumanity  to  man  "  that  is  alone  responsible  for  perpetuating  the 
disease  during  the  hibernating  period,  for  he  is  the  true  winter  car- 
rier  of  malaria  parasites ;  and  the  finger  of  scorn  must  be  withheld 
from  the  mosquito  until  the  warm  days  of  spring  make  her  again 
culpable. 

To  interpret  the  full  significance  of  the  insect's  role  as  a  disease 
carrier,  let  us  got  an  insight  into  its  power  in  ways  pathological. 
How  many  persons  can  a  single  mosquito  infect  and  how  many  germs 
is  it  necessary  to  inject  into  one's  blood  to  convey  the  disease  of  ma- 
laria? Also  with  the  same  breath  we  inquire.  How  long  will  a 
mosquito  once  infected  with  these  germs  remain  so?  Now,  it  may  be 
interesting  to  observe  that  up  to  three  years  ago  the  conscientious 
investigaftor  could  honestly  shrug  his  shoulders  and  throw  off  the 
burden  with  "  I'm  sure  I  don't  know,"  but  to-dav  certain  researches 
have  brought  to  light  at  least  approximate  answers  to  these  riddles. 
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Indeed,  nil  of  these  points  have  been  investigated,  and  though  not 
coriipletely  solved,  have  shed  rays  of  hope  on  prospective  researches. 
Since  these  queries  are  concerned  intimately  with  the  operation  of 
biting,  we  can  judge  more  clearly  by  reviewing  briefly  the  method 
involved.  If  one  is  sufficiently  curious  and  interested  and  will  per- 
mit a  hungry  (though  healthy)  mosquito  to  alight  on  the  back  of 
the  hand  he  can  learn  enough  at  one  application  to  be  quite  con- 
vinced. With  the  aid  of  a  hand  lens  if  one  observe  the  actual  blood 
sucking  after  the  preliminary  selection  of  site  for  the  drilling,  it 
will  be  apparent  that  an  appreciable  time  elapses  from  insertion  of 
the  mosquito's  beak  to  the  appearance  of  the  drawn  blood  as  it  rises 
in  the  alimentary  tube.  The  phenomenon  is  appreciated  by  the  care- 
ful surgeon  who  reverses  the  operation  when  in  injecting  a  fluid  into 
the  patient's  vein  he  plays  safety  first,  insuring  the  needle's  position 
by  drawing  some  of  the  blood  into  the  barrel  of  the  syringe  before 
pressing  down  the  plunger  and  releasing  the  contents. 

In  the  first  few  seconds  of  biting  really  all  of  the  mischief  is  done 
both  as  to  physical  damage  to  the  feelings  of  the  host  and  the  inocu- 
lating of  the  infecting  organisms,  for  it  has  been  proved  that  mos- 
quitoes inject  their  poison  before  commencing  to  suck  blood.  This 
is  accomplished  by  the  insect,  which  in  attempting  to  lubricate  the 
mouth  parts  in  "  clearing  for  action,"  deposits  its  saliva  in  which  are 
mixed  the  virulent  organisms.  Then  whether  it  gets  its  meal  or  not, 
if  interrupted  at  this  stage,  it  has  already  accomplished  its  function 
as  a  disease  bearer  by  introducing  the  poisonous  fluid  into  the  wound. 
The  pumping  of  the  blood  to  satisfy  the  mosquito's  nutritive  de- 
mands is  therefore  incidental.  At  any  rate,  it  has  been  actually 
proved  that  when  mosquitoes  were  allowed  to  bite  two  volunteers 
for  periods  of  35  seconds  and  50  seconds,  respectively,  illness  resulted 
in  both  instances,  demonstrating  beyond  a  doubt  that  virulent  para- 
sites had  been  introduced  in  these  short,  interrupted  bites.  In  the 
same  series  of  experiments  it  was  demonstrated  that  several  persons, 
at  least  three,  could  be  successively  infected  from  the  bites  of  a  single 
mosquito. 

Relative  to  the  length  of  time  mosquitoes  remain  infected,  it  must 
first  be  ascertained  what  is  the  life  of  a  mosquito.  This  having  been 
recently  determined  in  our  Memphis  laboratory  to  be  as  long  as  185 
days,  should  it  prove  to  be  true  that  an  Anopheles  mosquito  can  re- 
main infected  as  long  as  it  lives  it  will  contribute  to  our  knowledge 
in  attempting  to  explain  certain  mysteries  of  no  inconsiderable  sani- 
tary importance.  So  far,  however,  experimenters  have  not  beei)  able 
to  cultivate  in  their  laboratories  mosquitoes  which  can  communicate 
the  malaria  disease  germs  beyond  60  days,  and  although  organisms 
may  be  present  for  four  months  they  appear  to  be  without  life. 
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In  our  review  of  the  mode  of  carriage  of  a  menacing  insect-bome 
disease,  we  have  found  that  a  mere  trifle — ^"a  trifle  as  light  as  air  " — 
has  been  the  cause  of  it  all.  It  is  asserted  that  man  digs  his  grave 
with  his  teeth ;  it  is  far  more  certain  that  the  mosquito's  teeth  have 
dug  many  a  grave.  And  the  victory  of  science  in  drawing  the  teeth 
of  the  vicious  mosquito  has  blazed  the  way  for  scientific  control  of 
sanitation  and  health,  and  has  made  possible  such  achievepients  as 
the  domination  of  the  white  man  in  the  Tropics. 

At  this  juncture  it  may  be  an  aid  to  speculate  on  the  bench  prob- 
lems in  malaria  epidemiology,  unsolved  and  most  desirable  of  solu- 
tion. This  being  a  practical  dollar  and  doughnut  world,  the  modem 
biologist  is  no  longer  an  academical  research  theorist,  but  must  be 
primarily  a  sanitarian — a  100  cents  on  the  dollar  sanitarian.  There- 
fore we  are  prompted  to  indicate  at  least  some  of  the  more  interesting 
if  not  more  vital  questions  upon  which  more  light  is  required.  A 
mere  mention  of  these  is  all  that  is  necessary. 

PROPOSED  INVESTIGATIONS, 

1.  Would  the  destruction  of  all  forms  of  mosquitoes  in  a  region 
during  the  winter  insure  immunity  to  malaria  the  following  season  ! 

2.  Do  mosquitoes  infected  in  the  late  fall  rid  themselves  of  malaria 
parasites  during  the  winter  months  by  attacking  live  stock  housed 
in  warm  stables? 

3.  How  late  in  the  season  does  the  mosquito  cease  to  be  a  menace 
in  malaria  transmission? 

(When  to  discontinue  oiling  and  lay  aside  precautionary  measures.) 

4.  How  early  in  the  spring  does  the  mosquito  become  effective  as 
a  carrier  of  malaria  ? 

(When  to  begin  oiling  and  screening,  and  if  desirable  to  consider 
quinine  prophylaxis.) 

5.  The  length  of  time  an  Anopheline  mosquito  once  infected  re- 
mains so. 

This  question  is  in  my  opinion  one  of  the  most  vital  and  inci- 
dentally one  the  solution  of  which  is  greatly  sought  by  investigators 
the  world  over. 

6.  How  soon  after  draining  an  area  of  land  does  the  aquatic  life 
of  Anopheles  become  extinct?  Do  mosquitoes  in  the  young  stage  sur- 
vive drying  out  or  thrive  in  semidried  mud?  Can  eggs  of  Anopheles 
survive  dessication  ? 

7.  Mosquito  predilection  for  food — Can  domestic  animals  be 
utilized  to  attract  mosquitoes  away  from  the  domiciles  of  man? 

(Can  live  stock  be  used  practically  to  establish  a  barrier  in  the 
nature  of  bait  between  areas  of  mosquito  propagation  and  human 
habitation?) 
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8.  A  satisfactory  substitute  for  the  much-abused  salts  of  quinine. 
(Any  agent  which  will  accelerate  parasite  destruction  and  shorten 

treatment.) 

9.  The  value  of  the  differential  leucocyte  count  in  the  diagnosis  of 
malaria  in  blood  examinations. 

Such  a  test  might  be  valuable  as  an  aid  in  diagnosis  particularly 
in  the  absence  of  demonstrable  blood  parasites.  Thus  far  in  a  critical 
study  of  some  400  positive  malaria  blood  specimens  nothing  specif- 
ically characteristic  has  been  observed. 

Discussion. 

Mr.  Le  Prince.  The  paper  is  open  for  discussion.  May  I  ask  Dr. 
Barber  to  make  a  few  remarks  ? 

Dr.  Barber.  Mr.  Mayne  has  made  clear  some  very  important 
phases  of  the  problem  of  malaria.  As  regards  the  popular  knowledge 
of  malaria,  a  subject  which  may  more  properly  belong  to  the  discus- 
sion of  an  earlier  paper,  I  may  be  permitted  one  or  two  observations. 
In  the  course  of  some  house-to-house  work  in  Arkansas  I  have  very 
rarely  found  people  who  were  not  familiar  with  the  fact  that  malaria 
is  transmitted  by  mosquitoes.  That  mosquitoes  are  the  sole  vectors 
of  malaria  was  questioned  by  a  few  people,  among  them  one  or  two 
health  oflScers,  who  cited  cases  of  reduction  of  malaria  coincident 
with  improvement  in  a  local  water  supply.  In  discussing  this  matter 
with  them  I  readily  admitted  the  possibility  that  any  measure  which 
would  reduce  intestinal  disease  might  reduce  malaria  morbidity, 
since  such  a  disease  might  provoke  a  latent  malarial  infection  into 
activity.  One  would  not  admit,  of  course,  that  water  could  ever  act 
directly  as  a  vector  of  malaria. 

Dr.  Google.  There  is  no  doubt  in  my  mind  that  malaria  is  trans- 
mitted to  the  human  being  only  by  mosquitoes.  Feasible  and  practi- 
cal methods  for  its  control  are  known ;  means  for  its  eradication  are 
to  be  perfected. 

Practical  methods  of  eradicating  malaria  will  probably  be  worked 
out  after  the  solving  of  the  engineers'  and  the  doctors'  problems. 
Malaria  is  a  man-to-mosquito-to-man  disease.  The  doctor's  problem 
is  the  man;  the  engineer's  problem  is  the  mosquito.  Together,  the 
doctor  and  the  engineer  must  educate  the  people  to  all  the  known 
practical  methods  that  will  lead  to  malaria  eradication. 

Mr.  Mayne's  paper  is  an  excellent  one. 

Dr.  Harrison.  Mr.  Chairman,  I  can  not  refrain  as  a  physician 
from  expressing  my  admiration  of  Mr.  Mayne's  paper.  I  have  lis- 
tened to  a  great  many  papers  on  the  subject  of  malaria  transmission 
and  this  has  been  an  extremely  concise  and  clear-cut  explanation  of 
the  subject,  and  I  should  think  that  to  a  body  of  sanitary  engineers 
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it  would  be  of  unusual  value.  You  will  often  be  called  Hipon  to  give 
more  or  less  this  same  explanation  to  the  public,  and  it  seems  to  me 
in  all  public-health  work,  that  before  we  attempt  to  disseminate 
knowledge  we  should  be  extremely  sure  that  we  are  familiar  with 
our  subject,  and  that  we  are  giving  to  the  public  facts  that  can  not 
be  questioned.  It  appears  to  me  that  every  engineer  present  would 
do  well  to  know  in  the  future  that  he  has  thoroughly  understood  this 
paper,  and  has  gotten  all  of  the  points  clearly  fixed  in  his  mind.  It 
would  be  a  very  valuable  paper,  not  only  for  a  body  of  engineers, 
but  for  any  body  of  doctors  to  have  heard  and  to  have  gotten 
thoroughly  fixed  in  their  minds.  It  is  a  clear-cut  explanation  of  the 
life  cycle  of  the  malaria  parasite  and  the  method  of  transmission 
of  malaria.  I  may  say  that  a  favorite  State  board  examination  ques- 
tion for  doctors  is  to  describe  the  life  cycle  of  the  malaria  parasite. 

Mr.  Fisher.  Mr.  Chairman,  I  wish  to  make  two  observations  that 
will  probably  be  of  interest  in  this  case. 

At  Chester,  S.  C,  which  is  a  punctipennis  country,  our  census  indi- 
cated that  approximately  7  or  8  per  cent  of  the  people  there  had 
malaria,  which,  I  think  is  sonjewhat  interesting  in  showing  to  what 
degree  punctipennis  is  an  agent  in  carrying  the  disease. 

The  other  observation  is  that  at  Bamberg  through  certain  circum- 
stances oiling  was  delayed  or  discontinued  for  about  two  weeks  right 
in  the  middle  of  the  season,  which,  of  course,  released  a  brood  of 
mosquitoes.  They  persisted  in  the  community  for  about  three  weeks, 
wliich  gives  some  idea,  I  think,  of  the  length  of  the  life  of  Anopheles 
in  nature. 

Mr.  Stromquist.  Without  the  work  of  a  laboratory  man  the 
malarial  parasite  would  not  have  been  discovered,  and  we  engineers 
wouldn't  be  in  this  work  to-day.  Without  the  work  of  such  men  as 
Mr.  Mayne,  who  are  studying  different  problems  and  developing 
these  things  we  wouldn't  progress  in  the  work,  and  it  is  up  to  the 
engineers,  who  as  a  profession  must  use  all  available  means  of 
knowledge  to  apply  practically,  to  make  use  of  this  knowledge  that 
Mr.  Mayne  and  others  are  developing  for  us,  and  it  is  also  up  to 
the  doctors  to  do  the  same  thing. 

We  find  in  our  work  any  number  of  doctors  who  mention  this  theory 
of  transmission  by  mosquitoes.  Just  a  few  days  ago  in  Memphis  a 
man  brought  in  a  sample  of  city  water  to  me  and  wanted  an  analysis. 
I  asked  him  if  they  had  any  sickness  there,  and  he  said  two  cases  of 
fever.  I  said,  "  Typhoid  fever?  "  He  replied,  "  No;  malarial  fever; 
and  the  doctor  tells  us  it  is  probably  due  to  the  water." 

Mr.  Van  Hovenberg.  In  regard  to  the  question  of  eradicating 
malaria  through  the  elimination  of  human  carriers,  I  would  suggest 
that  the  function  of  the  malaria  parasite  in  man  was  known  to  medica.1 
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science  as  early  as  1880.  With  due  respect  I  would  say  that  it  is  onl^ 
within  the  past  four  years  that  we  have  begun  to  make  history  in 
reduction  of  malaria  in  the  United  States,  principally  through 
mosquito  control.    [Applause.] 

Mr.  Le  Prince.  One  point  brought  out  in  the  discussion  is  of 
interest  to  me — ^this  persistent  talk  about  connection  between  drinking- 
water  supply  and  malaria,  and  I  have  often  wondered  if  this  large 
increase  of  screening  has  been  done  simultaneously  with  the  improve- 
ment of  the  water  supply. 

Mr.  Mayne  will  please  close  the  discussion. 

Mr.  Mayne.  I  would  like  to  close  my  paper,  Mr.  Le  Prince,  by 
showing  these  photographs. 

This  first  photograph  is  a  graphic  reproduction  of  the  life  cycle. 
We  will  pass  that  around  and  see  it  at  close  range.  It  is  a  little  scheme 
that  I  sketched  to  show  what  takes  place  in  the  blood  of  man  and  in 
the  mosquito's  body. 

Some  of  you-  may  be  interested  in  the  different  species  of  the 
A  nopheles.  This  photograph  will  show  you  the  difference  in  the  wing 
structures  of  the  quadrimacvlatua  above,  the  crucians  in  the  middle, 
and  the  punctipennis  at  the  bottom,  and  I  think  if  you  will  look  at 
this  your  observations  in  the  field  will  indicate  to  you  the  difference 
very  readily.  The  posture  of  the  mosquito  is  shown.  You  will 
readily  recognize  the  posture  of  the  Culex  and  the  Anopheles. 

This  is  the  head  of  a  female  showing  it  in  the  act  of  projecting  its 
lancets  in  biting.  This  is  an  enlarged  photograph  of  the  salivary 
glands,  through  the  thorax ;  you  can  see  the  relative  position  of  the 
salivary  glands.  Here  is  the  stomach  of  a  mosquito  showing  the  para- 
sites on  the  stomach  wall,  which  contains  bundles  of  these  filamentous 
parasites.  That  is  another  of  the  same,  showing  the  tremendous  mul- 
tiplication. This  is  a  camera  lucida  drawing,  by  the  way^  each  one  of 
those  oocysts  actually  occurred  on  the  stomach  wall  of  the  mosquito. 

Mr.  Le  Prince.  The  next  paper  is  "  Oil  burners  as  weed  killers,"  by 
Mr.  Shaw. 


OIL  BURNERS  AS  WEED  KILLERS. 


Frank  B.  Shaw, 
Assistant  Sanitary  Engineer,  United  States  Pul>lic  Health  Service. 

An  investigation  was  made  in  Baton  Rouge,  La.,'  to  determine  the 
effectiveness  and  economic  efficiency  of  a  standard  kerosene  burner 
used  in  the  destruction  of  vegetation  which  is  found  adjacent  to 
water  courses.  The  consideration  of  effectiveness  involves  only  the 
results  accomplished,  whereas  the.  economic  efficiency  takes  into,  ac- 
count the  cost  as  compared  to  other  methods.  The  initial  cost  might 
be  greater  than  other  methods,  but  the  lasting  quality  of  its  effect 
might  prove  the  economy  of  the  method.  In  other  words,  if  it  is 
necessary  to  clear  certain  streams  three  times  during  the  season  by 
hand,  and  burning  once  would  accomplish  the  same  results,  then 
burning  would  be  justified  if  the  cost  was  something  less  than  three 
times  the  cost  of  clearing  by  hand. 

Before  going  into  the  details  of  the  work  I  shall  give  a  descrip- 
tion of  the  apparatus  used.  The  kerosene  burner  consists  of  a  steel 
tank  of  sufficient  size  to  contain  15  gallons  of  oil  and  a  proportionate 
air  space  above.  The  tank  is  equipped  with  a  double-acting,  long- 
stroke  pump  which  has  automatic  valves,  a  pressure  gauge,  and  two 
burners  each  connected  by  a  long  rubber  hose  to  metal  pipes  reaching 
to  the  bottom  of  the  tank.  The  burner  consists  of  a  straight  line 
of  pipe  and  a  coil  at  the  end.  The  oil  passes  down  the  straight  pipe, 
through  the  coil,  and  back  to  the  base  of  the  coil  where  it  is  atomized 
through  a  nozzle.  In  starting  the  operations  the  supply  valves  are 
closed,  the  burner  coils  heated  until  red  and  the  air  pressure  brought 
to  40  pounds.  Then  upon  opening  the  supply  valves  the  oil  is  forced 
through  the  hot  coils  where  it  is  vaporized  and  when  sprayed  from 
the  nozzle  readily  ignites  from  the  heat  of  the  coils.  It  produces  a 
bluish  flame  about  30  inches  long  and  4  inches  in  diameter.  If  the 
coil  is  not  heated  sufficiently  before  starting  the  blaze  will  be  un- 
satisfactory ;  it  will  give  forth  a  reddish  flame  which  is  of  low  heat 
value. 

While  operating  the  burner  I  used  fhe  full-time  services  of  a  fore- 
man at  $5.83  a  day,  two  laborers  at  $2.75,  handling  the  nozzles,  using 
two  nozzles  continually,  and  one  laborer  at  $2.50  operating  the  pump. 
On  the  hand  cutting  I  used  a  foreman  at  $5  per  day  (figured  as 
directing  10  men)  and  two  laborers  at  $2.50  per  day.  I  made  the 
comparison  of  these  costs  considering  the  laborers  only,  but  I  am 
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of  the  opinion  that  the  burners  would  not  be  operated  very  satis- 
factorily without  some  supervision  by  a  person  of  more  intelligence 
than  the  average  laborer.  I  think  that  in  operating  two  burners  it 
is  necessary  to  have  three  men,  one  at  each  nozzle  and  one  at  the 
pump  keeping  the  pressure  up  to  40  pounds.  As  soon  as  the  pressure 
is  reduced  to  30  pounds  the  coils  seem  to  cool,  and  we  soon  have  a 
loTB  red  flame,  necessitating  the  reheating  of  the  coil. 

On  the  initial  work,  consisting  of  low  grass  and  cocklebur  bushes, 
about  4  feet  high,  on  a  length  of  60  feet  and  a  clearance  of  5  feet, 
the  burning  costs  7  and  5  cents'  a  foot,  respectively,  with  and  without 
the  foreman.  In  addition  to  this  it  was  necessary  to  do  some  hand 
clearing  which  cost  1  cent  a  foot.  This  brought  the  total  cost  in- 
cluding the  foreman  to  8.2  cents  per  foot  and  excluding  the  foreman 
to  5.8  cents  per  foot. 

On  another  section  of  the  same  ditch  having  a  like  growth  of 
vegetation,  the  work  by  hand,  including  the  foreman,  cost  0.48  cent, 
or  approximately  a  half  cent,  per  foot;  without  the  foreman,  0.4 
cent  per  foot. 

.The  maintenance  work  consisted  of  a  ditch  which  had  been  initially 
cleared  a  month  and  a  half  or  two  months  before  and  was  just  at 
the  stage  where  it  was  necessary  to  clear  to  get  effective  oiling.  The 
vegetation  had  grown  from  each  bank  and  had  met  so  that  it  was 
not  possible  to  see  the  channel  we  had  previously  cut.  This  work 
was  conducted  on  a  length  of  177  feet.  The  operation  of  the 
burner,  with  the  above-mentioned  pay  for  laborers,  including  the 
foreman,  cost  2  cents  per  foot;  without  the  foreman  the  cost  was 
1.4  cents  per  foot  The  handwork  on  this  maintenance  operation, 
on  a  like  section  of  the  same  ditch,  including  the  foreman,  cost  0.4 
cent  per  foot ;  without  the  foreman  the  cost  was  0.35  cent  per  foot. 

It  will  be  observed  that  the  use  of  the  burner  on  fairly  heavy 
initial  work  cost  approximately  sixteen  times  as  much  as  the  hand- 
work; on  maintenance  work  approximately  five  times  as  much  as 
the  handwork.  The  ratio  is  about  the  same  with  or  without  the 
foreman — close  enough  to  put  it  in  round  figures.  In  two  and 
one-half  months  the  same  growth  covered  the  channel  in  the  case 
of  the  maintenance  example. 

Another  experiment  was  conducted  in  using  this  burner  to  destroy 
aquatic  growth.  Adjacent  to  Baton  Eouge  is  University  Lake,  which 
contains  a  very  heavy  growth  of  Myriophyllum  heterophyllv/m. 
Previous  to  this  experiment  we  had  cut  3-foot  channel  ways  in 
this  growth  to  admit  Gambusia  to  the  edges,  and  the  control  ef- 
fected was  very  satisfactory.  The  work  was  done  on  the  same  basis 
as  the  hand  cutting  mentioned  above  and  cost  3.6  cents  per  foot. 

The  burner  was  used  to  bum  3-foot  channel  ways  for  a  length 
of  30  feet.    Only  one  nozzle  was  used  and  the  personnel  consisted 
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of  a  foreman  at  $5.83,  one  laborer  at  $2.75,  and  one  laborer  at  $2.50 
per  day.  The  cost  was  3  cents  per  foot,  only  a  difference  of  0.6 
cent.  This  was  not  found  satisfactory,  because  this  growth,  al- 
though we  burned  the  top  off,  was.  so  thick  just  under  the  surface 
of  the  water  that  it  did  not  allow  the  minnows  to  reach  the  shore 
edge,  whereas  hand  cutting  gave  very  satisfactory  results  in  this 
regard. 

On  another  section  of  the  lake  bank  where  there  was  a  very  rank 
growth  we  made  an  observation  as  to  the  effect  of  using  the  burner 
along  the  bank,  and  I  think  in  many  places  it  might  be  very 
effective.  At  this  place  there  was  a  very  heavy  growth  of  veg^a- 
tion  extending  out  about  20  feet  from  the  bank.  Vines  and  brush 
of  all  kinds  present  would  have  involved  very  heavy  hand  cutting 
to  provide  access  to  the  lake's  edge,  whereas  in  a  boat  we  could 
go  in  and  about  the  edge  and  throw  a  flame  that  cleared  out  the 
underneath  part  of  the  vegetation.  We  could  throw  the  flame  a 
considerable  distance  and  thus  provide  clearance  for  inspection  along 
the  shore  where  progress  would  have  been  impossible  previous  to 
that. 

Accompanying  this  paper  I  submit  several  photographs  which 
clearly  show  the  nature  of  the  work. 

Discussion. 

Mr.  Le  Prince.  I  would  like  to  hear  from  Mr.  Le'nert  if  he  has 
done  any  of  this  burner  work. 

Mr.  Lenert.  I  did  a  very  small  amount  of  this  work  due  to  the 
burner  coming  in  late  in  the  season. 

We  had  one  ditch,  the  head  of  the  principal  drainage  system 
through  the  town,  grown  up  with  weeds  to  a  height  of  5  or  6  feet- 
The  growth  was  very  heavy  and  the  cost  for  hand  cleaning  with 
hoes  and  shovels  would  have  been  very  heavy.  Work  on  this  ditch 
was  started  with  the  burner  and  very  good  results  were  obtained  on 
the  growth  near  the  ground,  but  being  a  very  windy  day,  after  the 
work  had  progressed  about  40  feet  it  required  the  efforts  of  four  men 
to  put  it  out,  and  this  work  was  discontinued.  The  ditch  bordered  a 
lumber  yard  and  there  was  considerable  danger  of  the  fire  spreading 
to  proportions  beyond  our  control. 

We  did  try  it  on  a  ditch  that  had  given  us  considerable  trouble, 
being  fed  continuously  by  the  leakage  from  a  broken  water  main. 
The  ditch  contained  water  to  a  depth  of  about  6  inches  and  averaged 
about  5  feet  wide.  It  was  heavily  overgrown  with  tall  grass, 
Bermuda  and  some  aquatic  plants,  to  such  an  extent  that  the  surface 
of  the  water  could  only  occasionally  be  seen.    This  ditch  was  burned 
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oif  to  the  surface  of  the  water,  burning  all  of  the  light  growth  and 
scorching  the  heavier  plants  in  such  a  manner  that  they  would  die, 
for  a  distance  of  250  feet  and  a  width  of  6  feet.  The  cost  may  be 
itemized  as  follows: 

1  foreman  at  $4.81  per  day  (li  hours) $0.64 

2  laborers,  at  $3.50  per  day  (1^  hours) - .94 

6  gallons  coal  oil,  at  19i  cents  per  gallon 1. 17 

Total L 2.75 

This  would  indicate  a  cost  of  approximately  1.1  cent  per  linear 
foot.  One-third  more  would  be  necessary  to  complete  the  burning 
of  grass  and  weeds  killed  but  not  consumed,  making  a  total  of  1.5 
cents  per  linear  foot. 

I  believe  the  burner  has  a  real  value ;  while  not  taking  the  place  of 
hand  clearing,  in  some  places,  as  in  clearing  the  edges  of  ponds  and 
lakes,  it  should  prove  far  superior  to  handwork.  We  had  one  in 
particular  surrounded  with  Bermuda  grass.  It  would  have  been 
very  valuable  there  in  burning  the  grass  to  some  distance  above  the 
water  line,  lowering  the  level  of  the  lake  some  6  or  8  inches  before 
starting  burning. 

I  would  also  like  to  experiment  with  the  burner  by  first  applying 
crude  oil  to  the  vegetation  in  a  sufficient  quantity  to  cause  the  tops  to 
die  and  then  applying  the  burner.  There  is  no  doubt  that  it  has  its 
good  points  and  we  have  not  yet  discovered  all  of  them.  More 
thorough  trials  should  be  made. 

Dr.  Ferrell.  The  problem  of  getting  rid  of  vegetation  is  extremely 
important.  The  work  of  Mr.  Shaw  is  most  interesting.  However, 
it  would  probably  be  necessary  to  continue  his  experiments  before 
we  should  be  justified  in  drawing  final  conclusions  as  to  the  value  of 
this  method  of  control. 

In  the  Southern  States,  the  growth  of  vegetation  and  the  produc- 
tion of  mosquitoes  is  seasonal.  As  we  go  farther  into  the  Tropics, 
both  go  on  for  12  months  of  the  year.  There  malaria  is  an  even 
greater  menace  to  the  health  and  working  efficiency  of  -the  people. 
The  task  of  giving  them  relief  lies  ahead,  and  as  opportunity  offers, 
we  should  be  constantly  on  the  alert  to  find  methods  that  will  give 
them  freedom  from  malaria.  In  the  Tropics  particularly,  the  cost 
of  burning  vegetation  will  probably  be  found  prohibitive. 

I  should  like  to  inquire  if  the  experience  of  the  sanitary  engineers 
would  lead  them  to  feel  that  vegetation  in  many  localities  may  be 
controlled  by  inclosing  them  with  fences  and  utilizing  them  for  pas- 
tures. In  certain  localities  it  has  been  feasible  to  collect  the  water 
in  malarious  areas  within  definite  banks;  control  mosquito  breed- 
ing with  fish ;  and  to  pasture  the  banks  with  cattle  and  sheep,  and 
thus  control  vegetation  at  a  minimum  expense. 


128  SECOND  ANNUAL  ANTIMALABIA  CONFERENCE. 

Mr.  FuGHs.  Only  certain  kinds  of  vegetation  are  eaten  by  catUe. 
The  question  is,  will  cattle  destroy  the  coarser  iBind  ranker  growths 
that  infest  ditch  banks?  I  have  seen  places  where  the  vegetation 
was  very  closely  cropped  in  the  pasture,  but  on  the  banks  of  the 
ditch  there  were  heavy  growths  of  vines,  shrubs,  and  briers  that 
were  not  touched  by  the  cattle.  The  beneficial  effect  of  cattle  on 
marginal  vegetation  is  therefore  questionable. 

On  the  other  hand,  the  cattle  will  trample  ditch  banks  and  leave 
hoof  prints  that  will  often  become  bad  breeding  places.  Usually, 
then,  the  advantage  to  be  gained  from  the  removal  of  vegetation  will 
be  more  than  counterbalanced  by  the  evil  effects  of  hoof  prints  of  the 
cattle. 

Mr.  Le  Prince.  I  believe  it  is  largely  a  question  of  topography.  I 
have  seen  places  in  Louisiana  where  the  grass  is  kept  cropped  close 
to  the  edge  of  the  water.  On  the  contrary,  in  my  southern  experi- 
ence, time  after  time,  we  have  found  it  better  in  handling  certain 
areas,  to  keep  a  wire  fence  around  a  place  to  keep  the  cattle  out 
of  the  place  when  we  had  a  continuous  rainy  season.  We  have  been 
able  in  some  instances  to  get  the  farmers  to.  pay  for  such  work;  in 
other  instances  we  had  to  pay  for  it  ourselves. 

Mr.  WooDFALL.  I  had  a  little  experience  along  this  line  at  Raleigh, 
N.  C.  We  had  a  very  bad  low,  swampy  land  under  control.  This 
piece  of  land  had  given  us  a  great  deal  of  trouble,  due  to  local  topo- 
graphical conditions. 

After  the  land  was  drained  it  was  bought  by  a  local  man  at  an 
increase  of  75  per  cent  above  its  original  price  and  was  used  as  a 
pasture  for  horses,  cows,  mules,  and  goats.  We  found  that  a  com- 
bination of  all  these  animals  kept  weed  growth  at  a  minimum,  due 
to  the  fact  that  each  type  of  animal  would  eat  different  types  of 
growth. 

From  the  maintenance  standpoint  we  found  the  keeping  of  cattle 
was  very  expensive,  even  considering  the  factor  of  weed  and  grass 
control.  As  a  final  method  the  man  was  compelled  to  fence  off  all* 
the  ditches,  keeping  the  cattle  away  from  them. 

Mr.  Le  Prince.  Is  there  any  further  discussion  ? 

We  may  find  places  where  cattle  can  be  used  to  advantage.  There 
are  many,  of  course,  where  fencing  may  have  to  be  used. 

The  question  of  weed  control  or  vegetation  control  is  so  important 
that  much  more  investigation  work  must  be  done. 

The  next  paper  on  the  program  will  be  "  Culex  control,"  by  E.  H. 
Magoon.  This  question  should  be  seriously  considered,  but  in  our 
discussion  let  us  omit  unnecessary  details ;  be  brief,  give  us  points  of 
importance,  and  remember  that  we  have  to  finish  to-day. 


CULEX  CONTROL. 


E.  H.  Magoon, 

Sanitary  Engineer,  International  Health  Board. 

The  control  of  Culex  breeding  is  an  important  factor  in  an  anti- 
malaria  campaign.  The  qost  of  accomplishing  this  is  often  greater 
than  the  cost  of  controlling  Anopheles  breeding.  As  an  illustration 
of  this,  I  mention  spending  $100  on  inspections  of  wells,  cisterns,  and 
private  containers  at  Trinity,  Tex.,  during  July,  1920.  The  same 
month  $13  was  spent  on  oiling  and  $35  on  ditching  and  filling.  The 
$13  and  the  $35  did  much  to  control  Anopheles  breeding,  but  the  $100 
gained  the  friendship  of  the  people,  and  made  them  think  the  whole 
$148  was  well  spent.  Trinity  is  a  town  having  about  330  houses,  145 
metal  cisterns,  130  underground  cisterns,  and  60  open  dug  wells. 
This  town  of  1,250  population  is  typical  of  other  east  Texas  towns 
of  its  size.  Its  mosquito  problems  are  chiefly  ones  connected  with 
wells,  cisterns,  rain  barrels,  drains,  septic  tanks,  and  foul  ditches. 

Probably  few  people,  other  than  experts,  readily  find  Anopheles 
mosquitoes.  This  season  I  visited  a  school  in  South  Groveton,  a  town 
where  Anopheles  breeding  seemed  particularly  extensive.  Twenty- 
five  students  brought  mosquitoes  they  had  caught.  Not  one  of  the 
specimens  was  Anopheles.  I  recall  questioning  different  people  about 
mosquitoes  in  a  severely  infected  malarial  district  of  Greek  Mace- 
donia in  1916.  I  was  told  that  there  were  practically  no  mosquitoes. 
It  was  a  district  where  Culex  breeding  was  negligible,  but  a  few 
Anopheles  breeding  places  could  be  found.  I  mention  this  as  it  will 
serve  to  caution  one  against  expecting  that  malaria  reduction  will 
necessarily  result  when  one  secures  good  control  of  annoying  mos- 
quitoes. 

The  warfare  against  Culex  mosquitoes  does  more  than  make  the 
work  popular  and  insure  continuance  of  appropriations  for  anti- 
malaria  measures.  It  assists  directly  in  the  control  of  Anopheles. 
This  past  season  Anopheles  larvse  were  found  in  common  Culex 
breeding  places.    I  make  mention  of  finding  : 

Anopheles  punctipennis  breeding  in  underground  cistern  at  house 
No.  278,  Groveton,  Tex.,  July  13,  1920. 

Anopheles  in  six  open  cisterns  at  Groveton,  Tex. 

Anopheles  qu^tdmnaeulatiis  in  wooden  watering  trough  near  pond 
17,  Trinity,  Tex.,  August  20,  1920. 
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Anopheles  punctipennis  in  fire  barrel  at  first  railway  bridge  east 
of  station  at  Corrigan,  Tex.,  October  16,  1920. 

Anopheles  in  nearly  empty  metal  cistern  near  waterworks  tower 
at  Livingston,  Tex.,  June  29,  1920. 

Anopheles  in  cans,  kettles,  and  tubs  standing  in  or  near  the  edges 
of  streams  and  ponds. 

The  surface  position  and  shyness  of  the  Anopheles  wrigglers  hin- 
ders one  from  finding  them  in  wells  and  cisterns.  Most  of  the  open 
wells  and  uncovered  cisterns  were  stocked  with  fish  early  in  the  year 
and  in  consequence  relatively  few  such  places  were  found  breeding 
mosquitoes  of  any  kind. 

The  campaign  against  Culex  breeding  at  Livingston,  Tex.,  is  out- 
lined below. 

,  1.  Plat  was  prepared  showing  location  of  all  dwellings,  as  well  as 
streets  and  watercourses. 

2.  City  council  passed  ordinance  against  mosquito  breeding  and 
solicited  aid  of  ladies  in  the  malaria  census  and  educational  activity. 

3.  Group  of  interested  women  was  instructed  concerning  mosquito- 
breeding  places  and  purpose  of  the  campaign. 

4.  Some  instructions  and  questions  pertaining  to  screening  of  cis- 
terns, downspouts,  and  cesspools  and  to  stocking  wells  and  under- 
ground cisterns  with  fish  were  printed  on  the  reverse  side  of  the 
malaria  census  cards. 

5.  These  cards  were  used  by  the  ladies  who  were  securing  data 
concerning  mosquito-breeding  places,  and  who  were  giving  informa- 
tion about  the  antimosquito  ordinance  and  methods  of  complying 
with  it. 

6.  Census  cards  were  looked  over  by  the  sanitary  inspector,  and  fish 
were  supplied  to  people  who  had  replied  in  the  affirmative  to  the 
question,  "  Docs  the  owner  wish  fish  put  in  the  well  or  underground 
cistern?" 

7.  The  first  inspections  indicated  that  40  per  cent  of  the  premises 
were  breeding  mosquitoes.  An  inspection  in  August  indicated  that 
mosquitoes  were  breeding  at  only  10  per  cent  of  the  houses.  The  data 
secured  by  the  inspections  was  published  in  the  local  newspaper. 

8.  A  gummed  poster  bearing  the  words,  "Warning;  mosquitoes 
found  breeding  here  in  violation  of  health  ordinance;  abate  nui- 
sance," largely  took  the  place  of  written  notices.  The  poster  was 
gummed  on  the  reverse  side  so  it  could  be  readily  applied  to  a  gal- 
vanized iron  cistern  or  a  well  bucket. 

9.  Opportunities  were  secured  to  inform  interested  people  concern- 
ing mosquitoes  and  measures  to  prevent  them.  School  children  were 
shown  exhibits  of  Culex,  Aedes,  and  Anopheles  larvae  and  imagoes, 
and  detailed  instruction  given  concerning  breeding  places  of  the 
different  kinds  of  mosquitoes. 
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The  results  of  the  campaign  were  most  encouraging.  People  began 
to  think  of  the  mosquito  problem  as  a  local  one.  They  were  them- 
selves able  to  locate  and  abate  all  mosquito  nuisances. 

Catfish,  perch,  and  Gambusia  have  been  used  in  the  fight  against 
mosquitoes.  The  catfish  will  keep  a  cistern  or  well  free  of  wrigglers. 
Three  pairs  of  Gambusia  were  just  as  effective  as  one  or  two  cat- 
fish and  there  was  not  the  danger  of  the  fish  dying  and  spoiling  the 
water.  Oiling  with  kerosene  or  gasoline  will  not  kill  the  Gambusia. 
In  June  about  1,550  perch  were  seined  and  placed  in  fire  barrels  at 
the  Rock  Creek  Lumber  Co.  Inspections  showed  that  the  two  tiny 
perch  put  in  each  barrel  grew  rapidly  and  the  barrels  were  free  from 
mosquitoes. 

Gambusia  have  been  successfully  used  in  preventing  mosquito 
breeding  in  fire  barrels,  stock  troughs,  and  rain  barrels.  Experi- 
ments showed  that  they  would  live  neither  in  galvanized-iron  cis- 
terns nor  in  water  drawn  from  them. 

Mosquito  larvae  do  not  appear  to  be  harmed  by  blocks  of  red  cedar 
floating  in  the  water.  Small  films  of  oil  seem  to  have  little  or  no 
effect  in  killing  larvae  in  septic  tanks. 

Discussion. 

Mr.  Le  Prince.  I  would  like  an  expression  from  Mr.  Hildebrand 
regarding  other  fish  than  catfish. 

Mr.  Hildebrand.  Mr.  Chairman,  experiments  show  that  when  fish 
are  confined  in  containers  almost  any  species  may  be  used.  Fish  will 
eat  what  is  available  under  these  conditions  even  though  it  is  not  its 
natural  food.  I  have  used  a  strictly  herbivorous  fish  and  placed  it 
in  a  pool  where  no  plants  were  available  but  which  produced  Culex 
prolifically,  and  got  absolute  control.  Place  that  same  fish  in  an 
aquarium,  or  pool,  with  plant  food  and  it  will  not  notice  a  wiggler.  I 
think  in  containers  any  species  that  may  be  handy  can  be  used,  but 
catfish  may  have  advantages  over  the  Gambusia  or  any  other  fish, 
because  it  is  so  hardy. 

Mr.  Van  Hovenberg.  I  want  to  ask  if  Gambusia  will  breed  and 
multiply  in  containers? 

Mr.  Hildebrand.  In  Key  West,  Fla.,  in  cooperation  with  the  naval 
health  oiBcers  we  stocked  half  a  dozen  cisterns  with  Gambusia,  and 
they  multiplied  rapidly,  but  they  never  became  abundant  enough  to 
cause  any  damage  to  the  water.  You  know  that  Gambusia  is  a  can- 
nibal. When  other  food  is  not  available  it  will  eat  its  own  kind,  and 
they  do  not  appear  to  become  abundant  enough  to  do  any  harm  to  the 
water. 

Mr.  Le  Prince.  Another  point  in  this  matter  of  Culex  control  is 
the  cost.    It  must  be  generally  known  that  Culex  control  is  essential. 
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Unquestionably  many  of  you  have  found  it  advisable  to  take  up 
Culex  control. 

I  would  like  a  general  expression  of  opinion,  just  a  few  words 
from  each  one  of  you,  as  to  what  you  spent  for  Culex  control — 
whether  you  did  $50  or  $100  worth  of  work  on  Culex  control.  Has 
your  Culex  control  been,  say  10  or  50  per  cent  of  your  entire  cost  ? 

Mr.  Shaw.  I  believe  that  the  success  at  Baton  Bouge  in  winning 
public  sentiment  was  largely  due  to  Culex  control.  The  Culex  con- 
trol in  Baton  Rouge  cost  two-thirds  of  the  total  cost  of  oiling. 

Mr.  FucHS.  In  North  Carolina  the  per  capita  cost  this  year  aver- 
aged $1.25.    At  least  25  per  cent  of  this  was  for  Culex  control. 

Mr.  Lenert.  In  Monroe,  La.,  I  should  say  10  per  cent  of  the  cost 
of  oiling  and  maintenance  cost,  exclusive  of  ditching,  was  for  Anoph- 
eles control.  In  Bastrop  hardly  more  than  20  per  cent  was  spent 
for  Anopheles  as  against  Culex  control. 

Mr.  Davis.  I  think  in  the  work  at  Savannah  we  can  safely  say  that 
60  per  cent  of  our  mosquito  control  was  for  Anopheles. 

Mr.  Le  Prince.  Is  there  anybody  here  who  thinks  that  the  Culex 
control  can  not  be  omitted  from  our  scheme  of  work?  We  would 
like  to  heaf  something  along  that  line.  Please  be  brief  on  these 
matters.  Let  us  have  a  little  further  expression  of  opinion  as  to 
whether  or  not  the  public  will  stand  for  a  continuance  of  malaria 
control  work  if  the  Culex  elimination  is  omitted. 

Mr.  Parker.  I  do  not  believe  that  in  the  majority  of  cases  that 
the  towns  will  want  to  continue  the  work  unless  we  do  Culex-control 
work.    We  have  to  conduct  a  mosquito  campaign. 

Mr.  Le  Prince.  Just  a  minute,  please,  before  further  discussion.  I 
want  to  ask  this :  Those  who  agree  with  Mr.  Parker  will  please  rise. 
Will  somebody  please  count.    Twenty-three. 

Now,  will  those  who  believe  the  contrary  please  rise.    Two. 

Mr.  HosKiNS.  I  believe  that  in  rural  malaria  control,  less  attention 
need  be  paid  to  elimination  of  Culex  than  must  be  given  in  a  thickly 
settled  community.  In  a  well-developed  area,  where  Culex  have  been 
a  pest,  it  has  been  my  experience  that  this  type  must  be  eradicated  if 
a  campaign  is  to  have  continued  local  moral  and  financial  support. 
On  the  other  hand,  officials  of  rural,  malaria-infested  territory  will 
more  willingly  support  a  strictly  antimalaria  campaign,  probably 
because  of  a  higher  rate  of  incidence  of  the  disease. 

Mr.  Lenert.  The  work  started  by  Mr.  Hardenburg  was  continued 
by  Mr.  Park,  one  of  Mr.  Magoon's  traixied  men.  At  Navasota,  Gam- 
busia  gave  100  per  cent  Culex  control  in  a  small  creek.  At  Bryan 
they  were  used  with  signal  success  in  dug  wells  and  underground 
cisterns.  At  Calvert  they  controlled  a  long  culvert  that  had  pre- 
viously given  much  trouble. 
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Gambusia  are  naturally  present  in  large  numbers  in  branches  on 
the  edge  of  Cameron,  and  it  was  found  that  one  man  using  fish 
could  handle  the  mosquito  situation  in  town  where  it  had  required 
the  use  of  two  when  oil  alone  had  been  used.  In  placing  fish  in 
street  ditches  and  culverts  they  were  allowed  to  dry  up  with  the 
water,  being  replaced  after  the  next  rain. 

This  same  procedure  was  followed  in  Monroe,  La.,  by  myself, 
using  fish,  which  were  very  abundant  in  all  the  streams  and  ponds, 
in  street  culverts,  ditches,  etc.,  and  it  was  found  to  be  far  superior 
to  oiling  in  efficiency,  speed,  and  cost  where  water  continued  stand- 
ing for  three  weeks  or  more.  They  did  not  thrive  in  the  outlet  of  a 
sewer  overflow,  however.  Twelve  hundred  feet  down  the  ditch, 
the  same  being  fed  from  no  other  source,  Gambusia  were  very 
plentiful. 

I  would  like  to  make  an  observation  noted  in  an  inspection  at 
Bastrop,  La.  After  a  rain  a  stock  pond  overflowed  and  the  creek 
below  contained  some  small  holes,  in  one  of  which  I  found  about  a 

» 

half  gallon  of  water.  In  this  water  there  were  five  catfish  from  4 
to  7  inches  in  length  and  two  perch  from  2|  to  3  inches  in  length ; 
no  Gambusia.  Along  with  them,  floating  on  the  surface,  were  five 
Anopheles  larvcB  nearly  ready  to  pupate.  It  is  possible  that  catfish 
may  be  better  used  in  Culex  control  than  in  Anopheles  control,  due 
to  the  position  of  the  larvsB  on  the  water.  It  has  been  suggested 
to  me  that  the  use  of  catfish  should  be  superior  to  Gambusia  in 
underground  cisterns,  due  to  its  habit  of  feeding  in  the  dark,  while 
Gambusia  requires  more  light  for  feeding.  Catfish  used  should  not 
be  larger  than  2  inches  in  length,  though  it  is  claimed  by  a  resident 
of  Trinity,  Tex.,  according  to  Mr.  Park,  that  a  single  catfish  in  a 
dug  well  without  a  cover  has  kept  it  free  of  mosquito  larvae  for 
eight  years,  where  previously  it  had  been  a  veritable  hatching  ground 
for  mosquitoes.    This  catfish  is'  still  operating. 

Mr.  DeMott.  From  what  I  understand  we  are  trying  to  conduct 
malaria  control,  are  we  not? 

Mr.  Lb  Prince.  We  are. 

Mr.  DeMott.  If  you  h^ve  not  funds  enough  to  finance  Culex  con- 
trol I  think  for  the  betterment  of  humanity  you  should  conduct 
malaria  control  and  let  the  Culex  bite  as  much  as  they  want. 

Mr.  Le  Prince.  We  haven't  yet  got  to  the  point  that  you  have.  We 
hope  to  get  there  when  we  can  have  county  funds  to  handle  the  work 
on  a  big  scale.  The  point  is,  we  find  so  far  we  are  not  able  to  get 
conmiunities  to  continue  to  finance  this  malaria  control  so  long  as 
they  are  bothered  with  the  mosquito  pest.  When  we  have  county 
funds  we  shall  then  be  ready  to  operate  a  strictly  Anopheles  control 
campaign.    It  appears  to-day  there  is  a  rapidly  growing  sentiment 
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for  elimination  of  the  mosquito  pest,  and  the  public  is  ready  to-day 
to  pay  for  mosquito  control.  There  is  a  very  small  portion  of  the 
public  ready  to  pay  for  Anopheles  control.  That  is  the  situation. 
I  hope  the  day  is  coming  when  we  shall  have  you  at  another  meet- 
ing,  very  soon,  and  be  able  to  report  otherwise. 

Mr.  Magoon.  This  year  we  have  used  catfish  control  in  about  400 
cisterns  and  wells  and  Gambusia  control  in  about  one-fourth  as 
many  containers.  I  do  not  recommend  catfish.  The  use  of  one  or 
two  catfish  has  no  advantages  and  some  disadvantages  over  the  use 
of  two  or  three  pairs  of  Gambusia. 

I  believe  it  necessary  to  control  mosquito  breeding  in  open  dug 
wells  and  cisterns  in  order  to  stop  Anopheles  breeding.  I  think 
mosquitoes  would  be  found  breeding  in  more  open  dug  wells  and 
cisterns  if  careful  search  were  made  for  Anopheles  larvae. 

Mr.  Le  Prince.  The  next  paper  is  ^'  Belations  with  outside  engi- 
neering departments,"  by  Mr.  William  Bopes. 
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Sanitary  Engineer^  Intema4^ional  Health  Board. 

It  has  become  almost  an  axiom  with  us  that  by  far  the  greater 
number  of  mosquito-breeding  places  have  been  man  made,  but  the 
courteous  propounder  of  this  truth  delicately  has  refrained  from 
telling  us  that  many,  very  many  of  these  are  engineer  made,  and 
the  worst  of  it  is  the  engineer  is  making  them  still.  As  a  class  he 
needs  education  in  the  elements  of  malaria  control  as  much  as  any- 
one else — ^more,  for  his  opportunities  for  harm  are  much  greater.  It 
is  our  opportunity  to  educate  engineers  engaged  in  other  lines  pf 
work  and  to  secure  their  cooperation  in  malaria  control.  The  par- 
ticular branches  of  civil  engineering  which  I  have  in  mind  are  high- 
way, railroad,  drainage,  and  municipal  engineering,  their  importance 
being  generally  in  the  order  named. 

It  requires  slight  observation  to  see  that  the  average  engineer's 
ideas  of  drainage  are  entirely  different  from  our  own.  A  small 
amount  of  water,  whether  stagnant  or  running,  is  no  menace  to  a 
road  or  railroad ;  in  a  big  drainage  ditch  it  is  not  considered  at  all. 
If  a  highway  engineer  finds  it  difficult  to  drain  his  ditches,  he  lets 
the  water  stay  there  or  at  best  drains  it  away  from  the  structure 
into  a  near-by  borrow  pit.  Most  highway  projects  have  made  little 
or  no  allowance  for  drainage,  and  the  engineer  in  charge  is  simply 
obliged  to  do  the  best  he  can  without  exceeding  his  appropriation. 
Often  he  does  not  even  seem  to  care ;  in  fact,  highway  drainage  is  so 
generally  neglected  as  to  be  a  matter  of  comment  in  engineering 
publications.  As  I  have  mentioned,  the  highway  engineer's  ideas 
are  quite  different  from  ours,  although  they  may  be  more  costly,  and 
I  have  not  found  that  anyone  has  taken  the  trouble  to  instruct  him 
in  the  elements  of  ditching  as  a  malaria-control  measure.  There 
is  an  inmiense  road  building  program  under  way  throughout  the 
country  to-day  and  the  responsibility  of  the  public  health  engineer 
is  as  great  to-day  as  it  would  have  been  during  the  great  era  of  rail- 
road building  a  generation  and  a  half  ago.  It  is  a  fact  that  in 
Arkansas  alone  it  will  cost  many  thousand  dollars  to  undo  the 
damage  done  along  the  new  highways  by  the  ignorance  or  careless- 
ness of  engineers,  or  those  who  pose  as  engineers.    This  is  going  on 
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to-day  in  other  States  as  well,  and  I  for  one  have  taken  pains  to 
make  the  acquaintance  of  highway  engineers  in  order  to  call  their 
attention  to  the  trouble  that  lack  of  proper  drainage  is  causing,  and 
have  given  them  all  the  copies  I  could  find  of  Mr.  Le  Prince's  pam- 
phlet on  Drainage  as  an  Antimalarial  Measure  to  set  them  on  the 
right  track.  It  is  a  pleasure  to  state  that  the  Arkansas* highway 
commissioner  is  now  providing  for  proper  malaria  drainage  in  all 
new  highway  contracts. 

As  far  as  the  railroad  engineer  goes  there  has  been  so  little  recent 
construction  it  may  be  said  that  the  damage  is  already  done;  the  rail- 
roads are  built  with  their  undrained  borrow  pits,  the  inadequate, 
badly  graded  ditches,  insufficient  waterways,  and  high  culverts.  With 
a  realization  of  the  present  condition  of  the  railroads,  of  their  in- 
sufficient funds  for  maintenance,  replacements,  and  drainage,  it  is 
our  duty  to  give  the  railroad  engineer  or  roadmaster  all  the  assistance 
we  can  in  order  that  his  limited  appropriations  may  be  expended 
from  our  point  of  view  to  the  best  advantage.  I  believe  that  a  rail- 
road engineer  has  often  a  wrong  idea  as  to  the  scale  on  which  ditch- 
ing should  be  done,  and  I  know  that  even  last  summer  there  was  much 
ditching  that  was  not  only  defective  in  design,  but  the  ditches  were 
much  larger  than  necessary.  This  occurred  in  towns  where  work  was 
asked  of  the  railroads,  and  as  a  result  of  this  magnificent  scale  the 
extra  crews  werf»  unable  to  complete  the  work  in  the  time  allowed. 
It  is  particularly  desirable  to  propose  such  plans  for  cooperation  be- 
fore the  malaria  season  opens.  When  we  commence  our  work,  rail- 
road plans  have  already  been  made,  funds  apportioned,  and  all  that 
can  be  obtained  is  the  small  amount  that  can  be  diverted  from  actual 
maintenance  of  way;  whereas  if  the  chief  engineer  were  informed 
of  our  plans  about  the  finst  of  the  year  he  would  then  be  able^to  take 
them  into  consideration  when  submitting  his  estimates  for  necessary 
work  for  the  coming  year.  I  believe  in  this  way  we  could  get  more 
substantial  cooperation  from  the  railroads,  cooperation  which  is  often 
very  necessary. 

The  drainage  engineer  seldom  does  much  harm.  Cooperation  with 
him  lies  more  in  making  our  plans  fit  his,  though  when  he  does  do  a 
real  mosquito-breeding  job,  he  does  it  thoroughly  and  on  a  large  scale. 
Some  levees  I  have  seen — recently  built,  too— were  fine  examples 
of  what  ought  not  to  be.  In  general  the  trouble  with  drainage  works 
is  lack  of  maintenance ;  ditches  are  blocked  with  drift  and  growing 
trees,  so  that  in  summer  they  are  a  series  of  mosquito-breeding  pools. 
The  engineer  is  hardly  responsible,  for  no  effort  of  his  has  yet  been 
able  to  impress  the  necessity  of  maintenance  on  the  inert  official  mind. 

One  class  only  remains,  the  municipal  engineer,  the  man  who  will 
help  keep  up  in  the  cities  the  work  we  have  begun.  We  should  in- 
form him  as  to  the  kind  of  breeding  places  that  are  produced  by  bad 
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design,  carelessness,  and  neglect,  and — if  his  funds  are  limited — 
which  are  the  most  dangerous  and  which  he  should  attack  first  in 
municipal  malaria  work.  The  street-drainage  question  comes  first 
in  a  small  town;  the  waterworks  in  a  large  one. . 

In  many  towns  in  Arkansas  intelligent  street  work  will  do  away 
with  from  50  per  cent  up  to  90  per  cent  of  even  the  Anopheles  breed- 
ing places,  not  mentioning  the  numerous  other  mosquitoes.  The 
water-supply  system  is  a  menace  not  because  of  the  amount  of  water 
that  leaks  out,  but  because  the  leaks  invariably  breed  Anopheles.  I 
have  found  breeding  in  leaks  from  every  part  of  a  water  system 
from  the  tank  to  the  hydrant.  In  one  instance  a  ditch  a  full  half 
mile  long  was  kept  full  of  water  and  breeding  Anopheles  right 
through  a  town  for  two  months  by  a  leaky  house  connection.  The 
town  authorities  were  unaware  of  this  leak  until  their  attention  was 
called  to  it.  Leaky  yard  hydrants  are  a  constant  source  of  trouble, 
yet  there  are  some  designs  that  are  nearly  foolproof.  We  should 
indorse  these.  A  fruitful  source  of  annoyance  is  the  familiar  septic 
tank,  yet  it  is  just  as  easy  to  build  a  mosquito-proof  structure  over  it 
as  any,  and  oiling,  if  anything,  adds  to  the  efficiency  of  the  septic 
tank.  I  have  never  found  Anopheles  breeding  in  a  septic  or  Imhoif 
tank,  but  Culex  breeds  abundantly  and  I  think  it  possible  that 
Anopheles  may  breed  in  the  effluent;  in  fact,  I  know  they  do  in  a 
septic  tank  effluent  that  is  only  diluted  about  100  per  cent  with  clear 
water.  The  street  catch  basin  is  a  prolific  breeder  of  several  kinds 
of  mosquitoes  yet  not  many  engineers  know  that  recent  practice 
discards  them  entirely. 

The  instances  mentioned  may  be  greatly  multiplied  and  may  be 
extended  into  other  branches  of  engineering.  Some  of  us  are 
brought  in  contact  with  one  class,  some  with  another,  and  I  am  sure 
that  if  we  are  on  the  watch  we  will  find  opportunities  in  meeting 
these  engineers  to  help  and  educate  them  and  thus  get  better  results, 
with  the  means  at  their  disposal,  in  forwarding  our  own  work. 

Discussion. 

Mr.  Le  Prince.  The  matter  of  screening  that  you  brought  to  iliy 
attention — I  want  everybody  to  hear  that. 

Mr.  Ropes.  I  happened  to  run  across  a  novelty  in  screening  this 
summer — at  least  it  is  new  to  me.  There  is  a  large  girls'  school  at 
Searcy,  Ark.,  having  about  400  pupils,  and  screens  were  put  on  the 
windows  and  doors  of  the  older  dormitory  about  nine  years  ago.  I 
do  not  know  who  conceived  the  idea,  but  these  screens  were  of  16- 
mesh  aluminum  wire.  These  screens  have  been  in  place  winter  and 
summer  for  nine  years,  and  so  far  as  anyone  can  see  they  are  just 
as  good  as  the  day  they  were  put  in.  I  don't  know  how  aluminum 
would  stand  up  in  salt-water  regions,  but  it  seems  to  me  it  is  worth 
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tiyiBg  anywhere;  it  in,ust  be  just  as  cheap  as  bronze,  which  we  have 
used  so  extensively. 

Mr.  KoMP.  I  think  I  can  beat  Mr.  Ropes's  record  by  about  two 
years.  In  Gulfport^  Miss.,  on  the  Gulf  of  Mexico,  one  contractor 
whom  I  know  very  well  tells  me  that  he  put  screens  on  his  house  11 
years  ago  and  hasn't  touched  them  since,  not  even  to  paint  them,  and 
they  are  still  in  excellent  condition.  They  are  the  Burrows  Kustless 
screen,  which  I  don't  think  is  on  the  market  any  more. 

Mr.  Le  Prince.  We  shall  now  consider  the  meeting  adjourned  until 
half  past  1. 

AFTERNOON  SESSION,  NOVEMBER  17,  1920. 

Mr.  Le  Prince.  We  will  have  the  next  paper,  "  Financing  an  anti- 
malaria  campaign,"  by  Mr.  N.  H.  Old. 


FINANCING  AN  ANTIMALARIA  CAMPAIGN. 


H.  N.  Old, 

Assistant  Sanitary  Engineer^  United  States  Public  Health  Service. 

It  should  be  understood  that  this  paper,  of  necessity,  refers  only 
to  urban,  not  to  rural,  work. 

The  first  consideration  in  the  subject  of  financing  of  a  malaria 
campaign  appears  to  me  to  be  the  budget. 

Unfortunately  the  cost  estimate  or  budget  can  not  be  framed  in 
accordance  with  the  size  or  resources  of  the  community  but  must  fit 
the  local  conditions  of  breeding.  While  the  smallest  possible  budget 
may  carry  more  appeal  than  a  larger  one,  I  have  preferred  to  pre- 
pare estimates  that  I  was  sure  would  cover  all  costs,  including  emer- 
gencies of  the  campaign,  at  the  same  time  stressing  the  point  that 
absolutely  no  further  appropriation  would  be  requested  later  in  the 
season  on  account  of  shortage  of  funds. 

On  this  point  I  recall  a  remark  made  by  a  mayor  of  a  small 
Georgia  town  last  fall  when  the  estimate  was  presented  to  the  coun- 
cil. He  was  far  above  the  average  small-town  mayor  in  business 
ability,  and  quickly  asked  my  opinion  as  to  how  much  in  excess  of 
that  amount  would  be  needed,  for  he  said  nearly  all  Government  ex- 
perts, to  use  his  term,  would  estimate  a  certain  amount  for  a  job  and 
find  later  that  more  was  needed.  There  may  be  some  truth  in  his 
version.  At  any  rate  I  would  rather  lose  a  town  than  have  to  worry 
over  finances  in  midsummer. 

In  this  connection  I  will  state  that  in  the  three  Georgia  towns 
worked  this  year  there  is  an  average  of  about  15  per  cent  of  the 
budget  remaining  unexpended,  and  I  find  that  this  fact  is  having 
some  weight,  as* a  talking  point,  in  continuing  the  work  next  year 
by  making  the  financing  problem  lighter. 

The  next  question  is.  From  what  source  can  this  fund.be  raised? 
Usually  there  are  only  two  possible  methods  of  financing — ^by  the 
municipal  treasury  or  by  public  subscription,  supplemented  in  some 
cases  by  aid  from  industrial  concerns  in  or  near  the  town.  Often 
the  condition  of  the  municipal  treasury  is  such  that  this  source  is  out 
of  the  question,  regardless  of  the  attitude  of  the  authorities;  and  I 
am  frank  to  admit  that  in  such  cases  I  used  to  be  discouraged,  taking 
little  stock  in  trying  to  finance  a  campaign  by  private  subscription. 
But  I  am  now  a  thorough  convert  to  this  method,  for  it  possesses 
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three  very  distinct  advantages :  First,  educational ;  second,  the  entire 
elimination  of  politics;  and  third,  the  arousing  of  community  in- 
terest and  individual  cooperation.  When  a  person's  cash  pocket  is 
invaded,  he  will  usually  read  the  campaign  reports  and  publications 
with  interest  and  will  aid  in  getting  the  greatest  return  from  his 
investment.  Understand,  I  do  not  advocate  that  municipal  malaria 
control  be  placed  on  a  permanent  public  subscription  basis,  but  for 
demonstration  purposes  for  the  first  year,  especially  where  the  mu- 
nicipal funds  are  low,  I  favor  it.  However,  after  the  first  year  it 
should  be  financed  from  the  municipal  treasury,  as  is  the  fire  and 
police  protection. 

Protection  from  malaria  must  be  sold  to  a  community  almost  in 
the  same  manner  that  a  commercial  salesman  sells  his  wares.  The 
need  must  be  shown,  the  practicability  of  control  measures  stated 
convincingly,  and  a  strong  appeal  made  to  the  appropriating  bodies. 

While  it  is  seldom  possible  to  ascertain  during  a  hurried  survey  the 
figure  which  would  represent  the  total  financial  loss  in  a  town,  the 
need  must  be  shown  in  some  manner  on  a  doUar-and-cents  basis — as 
an  investment,  in  other  words.  Perhaps  statistics  previously  ob- 
tained for  a  town  with  nearly  identical  conditions  could  be  used  in 
this  connection. 

As  to  the  demonstration  of  the  practicability  of  control  measures, 
it  should  not  be  difficult  to  cite  many  instances  of  good  results  ob- 
tained in  communities  in  which  campaigns  were  conducted  this  year. 
The  nearer  such  conununities  are  to  the  town  in  question  the  more 
interest  will  naturally  be  shown. 

With  reference  to  the  appeal,  it  might  be  well  to  relate  here  a 
rather  amusing,  but  nevertheless  typical,  incident.  Last  fall  Mr. 
Tiedeman,  a  former  service  engineer,  and  I  visited  a  small  town  of 
about  400  inhabitants  in  south  Georgia  for  the  purpose  of  making  a 
preliminary  survey.  After  finally  locating  the  mayor  at  his  sawmill, 
we  proceeded  to  explain  the  exact  nature  of  our  mission;  but  when 
asked  as  to  health  conditions  in  that  section,  particularly  malaria, 
he  evidently  judged  we  were  contemplating  the  establishment  of  a 
business  there,  as  he  very  promptly  replied  that  the  town  was  one 
of  the  healthiest  in  the  State,  hardly  knew  what  "  chills  and  fever  " 
was.  Knowing  this  to  be  untrue  we  went  into  more  detail  as  to  the 
purpose  of  our  visit,  explaining  that  we  were  there  to  help  the  town 
eradicate  malaria,  even  to  render  financial  assistance  if  necessary. 
From  that  moment  his  whole  attitude  changed  and  inside  of  20 
minutes  he  declared  the  town  was  a  deathtrap,  and  pointing  oter  to 
the  cemetery  his  memory  took  him  back,  to  use  his  own  words,  "to 
many  a  time  when  one  funeral  coming  up  the  road  would  meet 
another  coming  down  the  road  at  the  cemetery  gate." 
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Incidentally  this  official  was  a  strong  advociite  of  vertical  drainage, 
as  he  told  us  .that  what  that  section  needed  was  holes  put  down 
through  the  ground  to  drain  off  the  wat^r  by  connecting  with  those 
"  submoravian  channels." 

However,  his  attitude  was  that  of  many  who  become  suddenly 
alert  when  outside  financial  aid  is  in  prospect.  Therefore  it  is  a 
great  help  to  have  even  a  small  amount  of  State  or  other  financial  aid 
to  use  as  a  lever  for  getting  work  started. 

Attention  should  be  called  to  the  class  of  individuals  and  organiza- 
-  tions  whose  interest  should  be  solicited  in  financing  a  campaign.  At 
Thomasville,  Ga.,  it  was  the  commercial  and  civic  organizations,  the 
latter  composed  chiefly  of  women,  that  were  influential  in  raising 
funds  in  that  city.  As  the  women  will  be  taking  considerably  more 
interest  in  municipal  affairs  in  the  future  than  ever  before,  it  is  well 
to  secure  their  interest  and  cooperation  to  the  same  extent  that  the 
interest  of  the  bankers,  manufacturers,  and  business  men  is  solicited. 
It  seems  reasonable  to  expect  that  the  nineteenth  amendment  will  aid 
materially  in  financing  campaigns  of  this  kind  in  the  future. 

A  close  study  of  Mr.  Fisher's  article  in  the  May  28  Public  Health 
Report  headed,  "  What  can  a  community  afford  to  pay  to  rid  itself 
of  malaria,"  will  be  very  valuable  in  presenting  the  economic  side  of 
malaria  eradication  to  a  body  of  citizens. 

In  Georgia,  this  year,  Albany,  a  town  of  12,000  population,  financed 
its  own  campaign  entirely,  appropriating  $6,000,  only  about  $4,500 
of  which  will  be  spent,  thanks  to  Gambusia. 

Cairo,  a  town  of  about  1,900,  appropriated  $900  supplemented  by 
$300  jointly  from  the  State  and  the  International  Health  Board. 
The  estimate  for  an  oiling  campaign  was  $1,200,  of  which  there  will 
remain  about  $200  unexpended.  This  town  could  not  possibly  have 
afforded  a  campaign  including  proper  drainage  and  requiring  an 
expenditure  of  about  $5,500.  Therefore,  rather  than  allow  their  in- 
terest to  be  lost,  I  outlined  an  inexpensive  oiling  campaign  explaining 
that  it  could  not  be  expected  to  be  as  effective  as  more  thorough 
control  measures.  But  I  hoped  to  show  some  reduction,  and  had  an 
entering  wedge  for  securing  a  little  better  appropriation  each  year 
until  the  necessary  drainage  was  completed.  I  would  strongly  advise 
anyone  contemplating  a  curtailed  campaign  of  this  kind  to  make 
provision  for  a  full-time  inspector,  except  under  unusually  favorable 
circumstances.  At  Cairo  the  chief  of  police  was  placed  in  charge 
locally  as  inspector,  but  devoted  very  little  time  to  the  work.  How- 
ever, while  it  is  too  early  to  give  definite  figures,  I  find  from  doctors' 
statements  that  there  has  been  a  very  satisfactory  reduction  in  the 
prevalence  of  malaria  as  well  as  of  mosquitoes,  on  the  strength  of 
which  I  believe  my  estimate  of  $1,800  can  be  secured  for  next  season. 
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At  Thomasville  the  city  was  deeply  in  debt  and  did  not  provide  a 
cent  toward  the  budget,  which  was  raised  chiefly  by  private  subscrip- 
tion. The  county  commissioners  appropriated  $1,500,  while  $3,500 
more  was  raised  by  the  activity  of  the  local  health  officer  and  the 
manager  of  the  commercial  association,  who  were  inspired  by  Mr. 
Le  Prince's  talk  at  a  citizens'  meeting.  It  was  possible  to  arouse 
very  little  interest  in  the  meetings  held,  judging  by  attendance,  but 
the  prospective  contributors  were  hammered  with  letters  and  phone 
calls  until  the  goal  was  reached.  Despite  the  fact  that  the  fund  was 
not  collected  until  June  1,  necessitating  a  late  start,  the  public  senti- 
ment at  Thomasville  appears  to  indicate  that  very  good  results  have 
been  obtained.  The  fall  malaria  census  now  being  taken^  I  believe, 
will  confirm  this. 

In  conclusion,  after  a  field  man  goes  to  the  limit  of  his  ability  to 
put  a  proposition  across  and  is  still  skeptical  of  success,  I  would  draw 
special  attention  to  a  remark  made  by  Mr.  Van  Hovenberg  at  the 
last  conference  which  sums  up  my  experience  entirely  in  financing 
malaria  campaigns.  The  remark  to  which  I  refer  is,  "If  you  are 
making  no  headway,  I  would  advise  telegraphing  for  Mr.  Le  Prince." 

DISCUSSION. 

Mr.  Le  Prince.  The  subject  is  now  open  for  discussion,  but  I  wish 
to  state  the  subject  is  not  only  financing  an  antimalaria  campaign 
but  also  includes  the  question  of  approach. 

Mr.  Carter  will  open  this  discussion. 
•  Mr.  Carter.  Mr.  Chairman,  I  found  in  raising  funds  for  the  work 
in  the  towns  that  the  various  clubs,  especially  those  in  which  the 
women  are  interested,  were  a  great  help. 

It  has  been  my  experience  that  on  approaching  a  town  for  the 
purpose  of  raising  funds  for  an  antimalaria  campaign  it  is  a  good 
idea  to  meet  and  talk  to  some  of  the  prominent  business  men,  get 
them  interested  in  the  work,  and  request  their  presence  at  the  meeting 
at  which  your  proposition  will  be  put  before  the  town  council. 

In  one  town  which  I  worked  last  year,  I  found  the  council  opposed 
to  any  measure  requiring  an  appropriation.  After  talking  infor- 
mally with  the  members  of  the  council,  I  interviewed  several  prom- 
inent citizens  and  had  them  attend  the  council  meeting  when  I  asked 
for  the  necessary  funds.  Two  or  three  of  these  citizens  arose  and 
demanded  that  the  appropriation  be  made.  Under  this  pressure  the 
council  appropriated  the  amount  we  had  asked  for.  Had  I  not  had 
the  active  support  of  these  few  citizens,  I  am  sure  the  council  would 
have  refused  to  make  the  appropriation. 

As  I  say,  the  various  organizations,  such  as  the  chambers  of  com- 
merce, civic  association,  Rotary  Clubs,  and  women's  club,  are,  I  think, 
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the  mediums  through  whidi  we  should  work,  and  by  so  doing  obtain 
very  satisfactory  results. 

Mr.  Lb  Prince.  I  want  to  asfa:  you,  Mr.  CJarter,  supposing  you  had 
a  new  man  coming  on  to  this  work  and  you  were  advising  him  re- 
garding the  general  situation,  just  what  would  you  tell  him  to  do? 

Mr.  Cabter.  Mr.  Chairman,  that  is  a  rather  difficult  question.  I 
don't  think  any  definite  method  of  procedure  can  be  outlined  which 
will  suit  each  community.  I  would  say,  however,  I  consider  it  a 
very  good  plan  to  spend  a  few  days  in  a  town  meeting  and  siting 
up  the  people  before  putting  the  proposition  up  to  them  for  final 
disposal. 

In  most  towns  of  the  size  in  which  we  put  on  campaigns,  there  are 
almost  invariably  one  or  two  citizens  who  dominate  the  town.  The 
question  is  to  find  them,  cultivate  them,  and  secure  their  confidence 
and  assistance.  Call  on  the  bankers,  lawyers,  doctors,  and  merchants 
and  explain  to  them  just  what  you  expect  to  accomplish  with  the 
campaign.  After  you  have  once  won  over  to  your  side  this  class  of 
citizenship,  should  the  council  not  be  favorably  inclined,  they  are 
very  apt  to  reveree  their  opinions  and  get  on  the  same  side  with  the 
leading  citizenship. 

Mr.  Le  Prince.  I  expected  that  when  this  subject  came  up  you 
would  all  stand  up  at  once.  Now,  I  am  going  to  be  perfectly  frank 
about  things. 

The  first  years  that  I  was  doing  this  sort  of  work  I  was  a  very 
successful  failure,  and  I  think  we  ought  to  talk  a  little  of  those 
failures  as  well  as  our  successes,  for  the  benefit  of  those  who  follow 
us.  I  am  going  to  call  upon  Mr.  Fuchs  to  talk  along  the  line  of  the 
difficulties  that  a  man  runs  into  when  he  starts. 

Mr.  Fuchs.  The  matter  of  an  appropriation  for  malaria  control 
was  brought  up  before  the  council  of  a  certain  town  and  representa- 
tives of  the  chamber  of  commerce  and  the  women's  club  were  present. 
Everybody  seemed  to  be  enthusiastic  about  it.  One  of  the  men  on 
the  city  council  who  opposed  the  appropriation  attempted  by  a  clever 
maneuver,  to  table  the  proposition  indefinitely  by  proposing  the  ap- 
pointment of  an  investigating  committee.  That  is  the  thing  to  be 
guarded  against.  Don't  permit  leaving  the  question  to  an  investi- 
gating committee  that  may  never  report.  I  insisted  upon  having 
the  matter  thrashed  out  right  there  and  then.  I  think  the  insistence 
on  my  part  and  on  the  part  of  the  representatives  of  the  chamber 
of  commerce,  that  the  matter  be  not  tabled,  but  that  it  be  decided 
without  delay,  saved  the  day,  and  they  all  voted  in  favor  of  it. 

Mr.  Le  Prince.  In  recalling  records  of  success  I  remember  that 
several  of  us  had  the  same  difficulty  I  had ;  they  learned  how  to  suc- 
ceed by  failing,  and  I  think  you  are  all  getting  more  expert  than  you 
used  to  be. 
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1  admit  frankly  that  I  didn't  know  how  to  approach  a  community 
'  when  I  first  had  to  do  so.    I  am  going  to  call  on  several  to  touch  upon 
this  subject;  first,  Mr.  Johnson. 

Mr.  Johnson.  I  haven't  had  very  much  experience  along  that  line, 
but  I  think  that  the  most  important  thing  is  to  get  the  doctors  on 
your  side. 

Now,  I  fell  down  badly  in  getting  three  or  four  towns  because  I 
had  opposition  among  the  doctors.  I  find  that  when  I  have  one  or 
two  doctors  against  me  in  a  community  I  have  not  got  a  chance.  -The 
first  thing  I  do  in  a  town,  before  I  make  a  survey,  is  to  go  in  and  see 
those  doctors  and  get  them  together  and  talk  the  matter  over  with 
them,  and  since  I  adopted  that  policy  I  have  been  able  to  get  along 
very  well. 

Mr.  Le  Prince.  That  is  a  very  important  point.  I  have  made  one 
big  error.  I  once  found  so  much  encouragement  at  the  chamber  of 
commerce  that  I  omitted  to  extend  the  proper  amount  of  courtesy  to 
the  mayor  of  the  town,  and  an  unusual  amount  of  care  should  have 
been  taken,  because  the  mayor  of  the  town  and  the  chamber  of  com- 
merce were  at  odds,'  and  I  didn't  know  it  until  later. 

Mr.  Shaw.  Referring  to  Mr.  Johnson's  remarks,  I  should  think  the 
engineer  would  be  at  a  great  disadvantage  in  most  communities  if  he 
failed  to  present  this  matter  to  the  city  officials  first.  There  are  cer- 
tain types  of  individuals  in  the  persons  of  the  mayor  and  health 
officer  who  wish  to  receive  credit  for  initiating  all  municipal  activi- 
ties. In  such  cases  should  one  present  the  matter  to  the  doctors  first, 
he  will  later  meet  with  antagonism  from  the  officials  because  they 
feel  that  their  opinion  has  not  been  considered  of  first  importance. 
I  believe  in  bringing  this  matter  to  the  attention  of  the  mayor  and 
then  getting  in  touch  with  the  business  men  and  doctors,  and  if 
sufficient  interest  is  shown,  prepare  the  estimate  and  bring  the  matter 
up  for  final  decision. 

Mr.  Le  Prince.  You  heard  yesterday  Dr.  Hayne's  views  of  the 
matter  of  per  capita  cost.  There  are  times  in  certain  portions  of 
certain  States  when  it  is  advisable  to  take  up  a  relatively  expensive 
problem  in  order  to  get  the  desired  public  approval. 

A  very  important  project  of  this  nature  has  recently  been  taken 
up  and  we  would  like  to  hear  from  the  State  sanitary  engineer,  Mr. 
Simons,  in  regard  to  it. 
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George  W.  Simons,  Jr, 
Chief  Sanitary  Engineer,  Florida  State  Board  of  Health, 

At  Perry,  in  Taylor  County,  Fla.,  the  Florida  State  Board  of 
Health  in  cooperation  with  the  United  States  Public  Health  Service 
is  executing  its  first  intensive  antimalaria  campaign,  one  which 
measured  by  its  magnitude,  the  variety  and  extent  of  control  meas- 
ures undertaken  eclipses  many  such  projects  already  completed  in 
the  South.  The  Perry  project  is  undoubtedly  one  of  the  largest  yet 
undertaken.  The  program  now  being  followed  at  Perry  includes 
practically  every  known  means  of  combating  the  mosquito  and  bring- 
ing about  its  control,  namely,  (a)  oiling,  (6)  fish  control,  (c)  screen- 
ing, (d)  quinine  prophylaxis,  and  finally  {e)  drainage.  Of  the  latter 
work  this  article  will  deal  mainly. 

Perry  is  located  in  the  center  of  a  vast  long-leaf  pine  timberland, 
about  115  miles  west  of  Jacksonville  and  about  20  miles  from  the 
Gulf  of  Mexico.  It  is  the  county  seat  of  Taylor  County,  a  town  of 
about  2,200  people,  having  as  its  principal  industry  the  large  mills 
of  the  Burton-Swartz  Cypress  Co.  Within  a  few  miles  of  Perry 
are  located  several  other  large  mills  of  various  corporations.  The 
town  is  virtually  the  main  center  of  trading  and  transportation  for 
the  surrounding  lumber  industry. 

Topographically  Taylor  County  is  flat.  At  Perry  and  thence  to 
the  Gulf  the  average  surface  elevation  does  not  much  exceed  30  feet 
above  sea  level.  The  land  is  typical  of  piney  woods  and  cypress 
swamp,  the  latter  becoming  more  in  evidence  as  one  nears  the  Gulf. 
The  superficial  soil  consists  of  a  fine  porous  sand  underlaid  with  a 
heavy  blue  clay  and  saturated  sand.  Near  Perry,  in  spots,  a  porous 
lime  rock  is  near  the  surface  and  along  some  streams  lies  exposed. 
Lime  sink  holes  with  disappearing  streams  and  bubbling  springs  are 
to  be  observed  in  many  places. 

The  standardized  Vital  Records  of  the  Bureau  of  Vital  Statistics 
of  the  State  Board  of  Health  indicate  that  during  the  year  of  1918 
Perry  and  Taylor  County  experienced  high  mortality  rates  from 
malaria,  rates  of  405  and  147  per  100,000,  respectively.  A  compara- 
tive study  of  malaria  incidence  at  other  points  in  the  State  readily 
convinced  the  authorities  that  a  project  encouraged  and  carried  to 
completion  at  Perry  would  result  in  an  untold  good  among  the  in- 
habitants and  to  the  lumber  industries,  also  serve  as  a  typical  demon- 
stration to  the  remainder  of  the  State.   Accordingly,  during  January, 
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1920,  a  preliminary  investigation  was  instituted  to  ascertain  the 
actual  prevalence  of  malaria  among  the  people,  its  effect  upon  the  in- 
dustries of  the  community,  the  attitude  of  the  community  toward 
malaria  control  and  their  readiness  to  assist  in  an  undertaking. 

The  preliminary  survey  revealed  a  number  of  very  interesting 
facts:  (1)  the  whole  community  was  intensely  interested  in  any  proj- 
ect which  would  relieve  the  malaria  incidence;  (2)  the  morale  of  the 
community  was  low  as  a  result  of  malaria  prevalence  in  previous 
years;  (3)  the  local  industries  were  vitally  interested  in  any  measures 
to  reduce  the  malaria  incidence  and  improve  general  health  condi- 
tions among  employees;  and  (4)  enough  patent  medicines  and  febri- 
fuges were  annually  purchased  by  people  of  the  community  the 
wholesale  cost  of  which  would  almost  defray  the  cost  of  a  drainage 
project. 

The  residents  of  the  community  were  alert  to  the  needs  and  pre- 
sented themselves  as  eager  and  ready  to  attack  any  task  that  could 
be  outlined  to  them.  Malaria  had  been  assumed  by  many  as  a  matter 
of  course,  and  many  there  were  who  reckoned  time  by  "  the  last  chill." 
A  house-to-house  survey  during  January,  1920,  indicated  that  during 
1919  about  65  per  cent  of  the  people  had  malaria  or  "chills  and 
fever,"  also  that  during  the  same  period  the  wholesale  cost  of  febri- 
fuges sold  by  drug  stores  and  other  places  totaled  or  approximated 
$11,000.  Following  are  tabulated  the  results  of  interviews  at  218 
Perry  homes,  relating  to  1919  malaria  conditions: 

Number  of  famUies  or  houses  Interviewed 218 

Number  of  people  In  houses 975 

Number  of  malaria  cases  in  last  12  mouths 632 

Per  cent  of  people  having  malaria 64.8 

Number  sick  with  malaria  at  time  of  inteniew 88 

Per  cent  sick  with  malaria  at  time  of  Interview 9 

Deaths  from  malaria 3 

Number  of  houses  not  screened 79 

Number  of  houses  not  eflCectively  screened 65 

Number  of  houses  effectively  screened 74 

Following  the  preliminary  survey  the  facts  were  laid  before  the 
local  town  officials  and  a  representative  of  the  principal  lumber  in- 
dustry, who  readily  saw  the  wisdom  of  a  plan  whereby  the  malaria 
incidence  of  the  community  might  be  reduced,  the  general  health  con- 
ditions improved,  and  labor  conditions  bettered.  The  town  of  Perry, 
with  a  civic  consciousness  believing  in  its  future,  immediately  voted 
the  sum  of  $16,000  toward  the  initiation  of  a  drainage  project,  and 
the  Burton-Swartz  Cypress  Co.  added  $10,000  to  assist.  At  the  time 
of  the  preliminary  survey  it  was  estimated  by  engineers  that  neces- 
sary drainage  measures  would  consume  approximately  $30,000. 

The  town  of  Perry  lies  between  the  forks  of  two  meandering 
streams — Spring  Creek  on  the  south  and  Pimple  Creek  on  the  north. 
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These  streams  unite  at  a  point  near  the  east  city  limits  and  the  Bur- 
ton-Swartz  mill  property  line  to  form  the  main  channel  of  Spring 
Creek,  which  flows  into  Rock  Creek  and  thence  into  the  Gulf  of 
Mexico.  The  Spring  Creek  channel  flowing  through  the  town  lim- 
its is  a  small  meandering  stream  having  a  wide,  flat,  atld  shallow 
valley  or  stream  bed  on  either  side  which  during  times  of  high  water 
is  overflowed.  Pimple  Creek  is  a  smaller,  less  meandering  stream, 
and  at  one  point  in  its  course  enters  a  lime  sink  hole  into  the  ground. 

At  a  point  on  Spring  Creek  there  occurs  a  natural  sink  or  "  boil " 
from  which  a  great  quantity  of  water  issues  daily  giving  rise  to  a 
steady  consistent  flow  through  the  channel  line.  Another  sink  for- 
mation is  to  be  found  at  a  point  midway  between  the  "  boil "  and  the 
stream  junction.  Because  of  the  several  sink-hole  "boils"  and  the 
disappearing  stream  formations  in  this  locality  it  was  very  difficult 
to  ascertain  a  well-deflned  drainage  area  for  run-off  computations  in 
the  drainage  works  design.  A  number  of  miles  to  the  north  of  Perry 
what  is  locally  known  as  San  Pedro's  "  bay  "  is  encountered.  Once 
or  twice  per  year  this  extensive  semiswamp  area,  closely  resembling 
cypress  ponds,  discharges  water  into  the  two  stream  forks.  The 
quantity  is  sufficient  to  flood  all  the  adjacent  lands.  About  June  10th 
of  this  summer  such  a  flood  was  experienced  in  Perry. 

The  preliminary  engineering  survey  at  Perry  indicated  early  the 
feasibility  of  utilizing  the  two  existing  stream  forks  and  the  main 
channel  as  a  basis  for  a  more  comprehensive  drainage  system.  It 
was  considered  that  a  deepening,  straightening,  and  widening  of  the 
existing  channels  would  assist  greatly  in  lowering  the  present  water 
table,  quicken  the  velocity  of  flow,  eliminate  the  many  bends,  and 
hasten  the  surface  water  removal.  The  channels  would  also  furnish 
an  outlet  for  a  future  system  of  pipe  drainage  from  isolated  sinks 
and  low  depressions.  In  accordance,  later  surveys  and  studies  were 
made  along  these  lines,  the  project  designed  and  contract  let. 

The  final  plans  as  being  executed  at  Perry  consist  mainly  of  stream 
rectification  work.  The  existing  stream  valleys  are  being  used  as  a 
basis  but  only  in  long  straight  stretches  are  old  channels  being  used 
and  then  only  after  a  deepening  and  widening.  All  ditches  have  side 
slopes  of  1  to  1  and  the  average  cut  throughout  the  ditches  is  about 
6  feet.    Following  are  given  some  of  the  original  design  elements: 


Length  of  ditch. 


4,300 
3,400 
9,000 
5,000 


Grade 

Bottom 

per 

width. 

mile 

(about). 

FtA. 

Fed. 

8 

2 

7 

2 

4 

3 

3 

4 

Velocity 

with  5 

feet 

depth 

(per 

second). 


Fed. 


2.2 
2.2 
2.3 
2.6 
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As  the  work  progresses  some  of  the  above  elements  may  be  altered 
to  better  fit  the  funds  at  hand,  but  generally  speaking,  the  above  are 
correct. 

The  estimated  excavation  will  amount  to  about  47,000  cubic  yards, 
about  20,000  of  which  will  be  handwork,  the  remainder  machine  work. 

As  stated  previously,  it  was  difficult  to  ascertain  a  well-defined 
drainage  area  for  the  purpose  of  run-off  computation  work,  because 
of  the  presence  of  so  many  limestone  sink  holes  and  "  boils " ;  then 
again  the  exact  nature  and  action  of  San  Pedro  " bay"  was  not  well 
known.  Inasmuch  as  the  entire  project  was  for  surface  water  re- 
moval mainly  and  not  for  agricultural  purposes,  an  arbitrary  drain- 
age area  amounting  to  approximately  3,500  acres  was  assumed.  A 
run-off  of  1  inch  per  24  hours  was  also  assumed,  and  upon  such  basis 
the  channels  were  designed. 

The  actual  construction  work  was  commenced  by  the  contractor 
on  June  24,  and  already  much  of  the  eight-foot  bottom  section  is 
completed.  In  the  course  of  construction  considerable  running,  or 
heavily  saturated  sand,  was  encountered.  This  will  be  removed 
either  by  suction  pumping  or  dynamite.  Overlying  the  sand  much 
heavy,  sticky,  blue  clay  was  handled. 

The  remote  location  of  the  work,  the  scarcity  of  local  labor  sup- 
ply, the  extent  or  size  of  the  job,  and  its  emergency  nature  precluded 
the  placement  on  the  job  of  the  best  and  most  ideal  equipment  obtain- 
able. Ideal  equipment  was  largely  occupied  on  larger  works  else- 
where or  their  owners  would  not  consider  bringing  it  into  the  dis- 
trict for  such  a  small  job.  Consequently  the  machine  now  working 
is  not  the  best  suited  nor  the  most  economical,  but  at  the  same  time 
is  of  a  type  which  is  progressing  slowly  and  doing  a  neat  work.  Had 
more  time  been  available  for  the  selection  of  equipment  a  more  suit- 
able machine  could  undoubtedly  have  been  secured,  but  experience 
in  the  large  southern  drainage  districts  indicates  that  oftentimes  the 
most  ideal  equipment  can  not  be  readily  put  to  work. 

The  entire  contract  will  total  about  $31,000,  which  for  the  commu- 
nity amounts  to  nearly  $16  per  capita. 

In  addition  to  the  open  channels  a  number  of  small  pipe  lines  will 
be  laid  from  remote  sinks  or  depressions  to  the  channels:  also  from 
low-lying  properties  bordering  the  stream  valleys.  This  latter  work 
will  for  the  most  part  be  done  under  a  local  city  ordinance  empow- 
ering the  authorities  to  request  property  owners  to  drain  any  areas 
specified. 

During  the  summer  months  while  the  ditch  construction  was  pro- 
gressing slowly,  oiling,  screening,  quinine  prophylaxis  and  fish-con- 
trol measures  were  enforced  to  control  mosquito  prevalence.  As  a 
result  of  these  several  activities  malaria  incidence,  and  also  mosquito 
incidence,  were  greatly  and  perceptibly  reduced. 
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Comments  from  many  citizens  and  members  of  the  medical  pro- 
fession at  Perry  tend  to  indicate  that  there  has  been  a  decided  bet- 
tering of  conditions  this  past  summer.  Of  course  improvement  is 
probably  due  to  many  factors,  but  the  above  named  play  an  im- 
portant part.  Several  doctors  claim  malaria  has  been  "a  scarce 
article"  in  Perry  this  season;  other  citizens  claim  this  is  the  first 
time  they  have  been  able  to  sit  on  their  verandas  in  years.  One  pro- 
fessional man  informed  the  writer  that  after  a  few  years  in  Perry 
he  was  becoming  discouraged  and  was  about  to  sell  out  and  leave, 
but  the  summer's  activities,  combined  with  prospects  for  good  drain- 
age, gave  him  courage  to  stay,  and  instead  of  disposing  of  his  prop- 
erty was  going  to  invest  in  more  property  and  boost.  One  fraternal 
organization  that  previously  rented  quarters  devoted  one  night  to 
prospects  and  their  future.  After  a  long  deliberation  it  was  decided, 
in  view  of  the  drainage  measures  undertaken,  to  invest  and  build  a 
three-story  structure.  Such  incidents  are  common  and  encouraging 
in  their  tone. 

Drainage  measures  were  under  the  supervision  of  Asst.  Sanitary 
Engineer  J.  G.  Foster,  U.  S.  Public  Health  Service.  The  prophy- 
laxis, oiling,  general  conditions,  and  much  of  the  residential  screen- 
ing were  under  the  direct  supervision  of  and  executed  by  Dr.  A.  C. 
Hamblin,  district  health  officer,  of  the  State  board  of  health,  who  was 
assigned  to  duty  at  Perry.  Approximately  $1,000  worth  of  quinine 
was  distributed  by  the  State  board  of  health  during  the  summer 
months.  Solar  oil  of  the  Gulf  Befining  Co.  was  used  in  oiling  ponds, 
pools,  ditches,  and  streams. 

Early  in  the  year  the  city  council  at  Perry  promulgated  a  screen- 
ing ordinance  requiring  all  residents  to  screen  windows  and  doors. 
During  the  summer  months  inspectors  of  the  bureau  of  engineering 
of  the  State  board  of  health  were  active  in  enforcing  the  order  in 
cooperation  with  the  Perry  marshal.  The  results  have  been  very 
successful,  and  to-day  at  least  90  per  cent  of  all  homes  are  screened 
thoroughly.  It  is  an  encouraging  sight  to  pass  through  a  section 
of  colored  huts  and  see  all  openings  screened  and  tightened  up.  In 
addition  to  house  screening  the  State  screening  law  was  enforced 
at  all  groceries,  markets,  drug  stores,  fruit  stands,  or  other  places 
where  foods  and  drinks  are  offered  for  sale. 

Sanitary  inspectors  of  the  bureau  of  engineering  were  active  in 
Perry  all  summer  doing  general  sanitation  and  clean-up  work.  Rub- 
bish and  refuse  of  all  description  were  frequently  removed,  and  since 
August  16  sanitary  privy  construction  has  been  under  way.  Up 
to  November  1  no  less  than  150  new  sanitary  pit  privies  dot  the 
town,  another  inspiring  sight. 

Under  Dr.  Hamblin's  supervision  much  hookworm  and  trachoma 
work  has  been  done,  work  worthy  of  great  commendation. 
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The  drainage  measures  now  under  way  will  be  completed  about 
April  1. 

Mr.  Le  Prince.  I  think  the  State  Health  Department  of  Florida 
has  done  correctly,  and  I  don't  doubt  but  what  after  this  work  is 
done  their  future  problem  will  be  to  find  enough  trained  men  to 
take  care  of  the  applications  for  malaria  control  that  come  to  the 
State  health  department.  I  think  it  is  a  splendid  beginning  to  select 
a  place  that  is  so  unusually  malarious. 

Mr.  Simons.  I  might  say  that  since  we  started,  the  nature  of  the 
work  has  got  around  the  State  until  we  have  now  applications  for 
four  additional  projects,  and  they  are  all  of  them  larger  than  this 
one. 

Mr.  Le  Prince.  The  next  paper  will  be  "  Subsoil  drainage,"  by 
Mr.  J.  G.  Foster. 


SUBSOIL  DRAINAGE. 


J.  G.  Foster, 
Assistant  Sanitary  Engineer,  United  States  Public  Health  Service, 

Very  much  of  the  work  of  ditching,  channeling,  and  pipe  or  tile 
drainage  with  which  we  have  to  deal  is  along  or  near  previously 
existing  natural  or  man-made  watercourses.  In  most  of  our  work 
main  drainage  systems  are  generally  as  nature  provided  them,  with 
small  alteration  by  man.  Usually  they  need  cleaning  and  training 
throughout  their  entire  length.  Their  constrictions,  where  bridges, 
culverts,  and  other  passageways  over  them  occur,  are  of  great  interest 
in  malaria  control  operations. 

Structures  providing  artificial  waterways  should  be  of  such  de- 
sign that  drift  will  not  lodge  in  them,  and  of  such  cross  section  that 
large  scouring  action  will  be  avoided  at  the  effluent  end  of  the  struc- 
ture. Sometimes  slight  constrictions  are  of  value,  as  the  increased 
velocity  induced  by  them  will  remove  small  trash  which  might  other- 
wise provide  breeding  places  for  Anopheles. 

We  should  provide  for  adverse  conditions,  such  as  occur  at  low 
water  and  at  flood  flow.  If  there  can  be  choice  of  two  designs  in 
planning  bridges  or  culverts,  the  simpler  device  with  one  wide  open- 
ing is  to  be  preferred.  Sometimes  lack  of  headroom  makes  it  neces- 
sary to  lay  pipe  or  make  culverts  in  several  small  units,  where  one 
-waterway  of  larger  vertical  dimension  would  suffiqe.  The  single  out- 
let of  large  diameter  is  preferable,  even  though  it  might  be  slightly 
inadequate  at  flood  flows.  Where  more  than  one  culvert  must  be  in- 
stalled, due  to  the  lack  of  headroom,  if  possible  one  culvert  should 
be  set  lower  than  the  others,  which  should  have  their  inverts  at  least 
above  the  level  of  ordinary  flow.  This  construction  is  preferable, 
even  though  more  lines  of  pipes  be  required  to  care  for  flood  flow. 
The  deepest  culvert  may  have  a  minimum  allowable  gradient,  since 
it  is  presumed  always  to  carry  some  flow.  The  other  lines  of  culverts 
may  well  be  on  steeper  grades,  but  no  part  of  their  bores  should  be 
below  the  ordinary  water  surface  at  their  lower  ends. 

These  flood  flow  lines  should  be  laid  to  a  grade  in  a  vertical  curve 
tangent  to  the  horizontal  at  the  influent  end.  This  will  allow  for 
some  subsidence  of  culverts  under  embankments  and  under  heavy 
traffic  without  forming  pockets  in  which  water  might  collect. 
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Probably  this  device  of  staging  the  levels  of  multiple  culvert  in- 
stallations should  be  employed  only  where  as  much  as  10  inches 
vertical  difference  in  stage  may  be  had ;  otherwise  an  oil  film  could 
not  eijter  the  upper  conduits. 

Sometimes  advantage  may  be  taken  of  the  free  oiling  provided  by 
utilizing  waste  obtained  from  garages  and  machine  shops.  If  such 
wastes  are  conducted  directly  into  sanitary  sewers  they  are  lost  for 
our  purposes,  but  if  they  go  directly  into  storm  sewers  the  oil  is  some- 
times very  effective  in  preventing  breeding  along  the  course  of  the 
outlet  stream. 

In  urban  communities,  where  considerable  street  paving  has  been 
done,  there  is  usually  a  separate  sewer  system  to  carry  off  storm 
water.  Catch  basins  for  the  storm  sewers  usually  are  placed  from 
100  to  300  feet  apart,  and  are  provided  with  a  grating  or  curb  box 
at  the  intake.  Grit  chambers  or  sand  traps  are  placed  at  the  bottom 
of  the  catch  basins,  with  the  bottom  of  the  grit  chamber  from  8  to  15 
inches  below  the  invert  of  the  pipe  leading  to  the  storm  sewer. 
These  grit  chambers  generally  hold  water  long  enough  to  propagate 
mosquitoes,  and  due  to  the  admixture  of  organic  street  refuse  with  the 
retained  water,  usually  breed  them  prolifically.  However,  only  a 
small  percentage  of  mosquitoes  breeding  in  catch  basins  are  Anopheles. 
It  is  not  practicable  to  screen  curb  or  grate  inlets  for  storm  sewers. 
Sags  and  inequalities  in  grade  or  ponding  of  water  by  accumulation 
of  drift  and  sand  within  the  sewer  pipes  themselves  serve  as  breeding 
places.  This  type  of  breeding  place  is  usually  best  controlled  by 
oiling,  although  periodic  flushing  of  the  entire  system,  either  by 
rains  or  by  water  under  pressure  from  the  city  mains,  will  be  of  great 
aid.  The  breeding  in  catch  basins  is  sufficient  to  maintain  a  small 
supply  of  mosquitoes  throughout  the  season,  which  serve  to  keep 
seeded  large  areas,  which  otherwise  might  be  entirely  free. 

An  attempt  should  be  made  to  have  all  future. storm  sewerage  so 
constructed  that  a  weepage  way  is  provided  from  the  bottoms  of 
grit  chambers  to  the  sewer  main.  This  might  be  a  1  J-inch- galva- 
nized-iron  pipe,  equipped  with  an  upturned  entrance  and  a  brass 
strainer,  and  a  perforated  sheet-metal  shovel  guard  about  3  inches 
square,  set  in  a  recess  in  the  bottom  of  the  chamber.  The  slope  in 
the  galvanized  pipe  would  need  to  be  very  slight  in  order  to  com- 
pletely drain  the  grit  chamber  before  breeding  could  occur.  This 
method  is  dependent  on  the  slope  limits. 

Catch  basins  in  many  instances  are  the  chief  source  of  mosquitoes 
in  urban  areas.  They  are  dangerous  because  they  provide  water 
charged  with  organic  matter,  such  as  horse  manure,  in  an  environ- 
ment with  modified  light  and  equable  temperature.  Their  danger 
lies  particularly  in  their  nearness  to  an  abundant  blood  supply, 
with  consequent  opportunity  for  prolific  egg  laying. 
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Lot  owners  should  not  be  permitted  to  construct  any  sort  of  grit 
chamber  on  their  premises.  All  detritus  from  earth  washings  can  be 
caught  in  the  curb  sand  trap  or  grit  chamber.    Attention  should  be 
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wise  the  local  authorities 
may  neglect  them  in  fu- 
ture years,  to  the  great 
detriment  of  our  work. 

In  the  outlying  subur- 
ban areas  of  a  town  there 
will  usually  be  found  an 
extensive  open  -  ditch 
drainage  system,  pro- 
vided by  the  property 
owners  to  a  large  extent, 
but  often  installed  by  the 
public  authorities  to  pro- 
vide an  outlet  for  the 
town's  drainage.  These 
are  usually  neglected  after 
their  construction,  and  al- 
most invariably  are  in 
need  of  considerable  work 
to  place  them  in  service- 
able condition.  Such 
ditches  are  usually  from 

1  to  5  feet  deep,  and  from 

2  to  3i  feet  wide  at  bot- 
tom. Their  side  slopes  are 
frequently  of  the  so-called 
"  natural "  appearance ; 
i.  e.,  to  an  observer  stand- 
ing in  the  ditch  the  upper 

1^^^  ^^       half  of  the  slope  is  some- 
what    convex,    while    the 

I  lower  half  is  concave.   The 

spoil  banks  on  the  sides 
of  the  ditches  are  usually  continuous,  and  no  waterways  are. provided 
through  them,  with  resultant  impounding  of  water  along  the  banks. 
In  order  to  obtain  grade,  the  ditches  are  dug  deeper  at  the  lower  or 
outfall  ends,  and  the  resulting  greater  amount  of  spoil  is  not  dis- 
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tributed  evenly,  but  piled  higher  along  the  edge  of  the  banks,  causing 
caving  and  obstructions  in  the  stream  bed.  Water  grasses  and  algae 
further  make  trouble  by  destroying  the  continuity  of  an  oil  film  when 
oil  is  used  to  control  breeding.  Frequently  the  ditches  forming  the 
outlying  drainage  system  of  a  town  hold  water  all  year  round,  and 
sometimes  they  breed  so  many  mosquitoes  that  man's  work  in  making 
them  has  provided  a  more  favorable  breeding  ground  than  the  orig- 
inal ponds  and  pools,  which  would  have  been  extensive  only  during 
a  part  of  the  season.  Such  ditch  work  can  be  made  temporarily 
safe  by  clearing  and  oiling. 

When  the  permanency  of  the  work  is  to  be  considered,  it  may  often 
be  feasible  to  employ  a  combination  of  opep-ditch  and  tile  drainage. 
Thus,  large  ditches  may  carry  off  the  excess  flows,  while  lines  of  tile 
laid  in  the  bottoms  of  these  ditches  may  care  for  the  water  that 
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Pia.   8. — Showing  elective  methodB  for   ditch  improvement. 

otherwise  might  lie  in  depressions  along  their  courses.  The  cost  of 
installing  such  tile  should  not  be  very  great,  as  the  amount  of  earth 
to  be  excavated  will  seldom  be  greater  than  the  displacement  of 
the  tile.  Conditions  are  favorable  for  this  sort  of  work  if 
the  tile  drains  can  be  emptied  into  a  deeper  natural  channel  or 
ditch.  Where  no  difference  of  level  occurs,  it  will  be  necessary  to 
go  below  the  termination  of  the  tile  drain,  and  lower  the  bottom  of 
the  ditch  to  provide  an  outlet  for  the  tile.  At  such  outlets  there 
should  be  a  riprap  flooring  to  prevent  flood  flow  from  soon  equal- 
izing the  bottom  slope  and  disturbing  the  pipe  outlet.  One-third  of 
a  cubic  yard  of  brickbats  will  make  a  satisfactory  barrier,  usually. 
Brush  and  stakes  can  be  employed  with  good  results  for  the  purpose, 
if  better  material  is  lacking. 

Pipes  of  bell  and  spigot  design  are  preferable  for  this  sort  of 
work,  even  for  as  small  diameters  as  4  inches.     In  buying  pipes, 
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economy  may  be  effected  by  taking  what  are  termed  "seconds,"  as 
for  conformation,  i.  e.,  slightly  "out  of  round,"  not  quite  straight, 
or  with  cracks  through  bell  or  spigot,  provided  they  be  "season" 
cracks,  made  before  the  tile  is  burned.  No  pipes  with  cracks  formed 
after  burning  should  be  accepted.  Hard  burning  of  all  pipes  must 
be  a  positive  requirement.  Such  pipes  will  afford  a  durable  job,  and 
will  cost  from  30  to  50  per  cent  less  than  standard  sewer  pipes,  which 
are  rightly  required  to  be  of  nice  form  in  all  respects  in  order  that 
joints  made  in  sewer  lines  may  be  as  tight  as  practicable.  In  our 
work  we  wish  to  admit  as  much  water  as  possible  to  the  pipe;  but 
sewer  designers  wish  to  exclude  all  ground  water.  Pipe  lines  will 
usually  be  laid  "  dry,"  cement  joints  being  rarely  employed.  In  clay 
ground  and  in  loams,  pipes  should  be  laid  with  ends  up  tightly,,  but 
with  no  joint  materials  whatever.  In  free-running  sand,  oakum,  or 
waste  cotton  or  rags  are  useful  as  a  joint-making  material ;  if  near 
at  hand  a  crude  asbestos  supply  would  be  preferable  if  not  too  costly. 
On  most  jobs  not  15  per  cent  of  pipe  work  will  need  any  sort  of 
joint  packing.  After  pipes  are  laid  it  is  well  to  place  vines,  brush, 
and  trash  over  the  joints  of  the  tile  before  back-filling. 

As  a  general  rule  all  trees  within  30  feet  of  a  tile  line  should  be 
killed.  Oaks  and  pines  are  not  apt  to  make  trouble,  but  roots  of 
elms,  hackberry,  and  other  allied  trees  are  sure  to  clog  the  entire 
bore  of  the  pipe  after  a  few  years. 

Where  only  small  pipe  is  required  in  clay  ground,  3  or  4  inch 
ordinary  farm  drain  tile  may  be  used.  They  should  be  laid  at  a 
depth  of  not  less  than  1  foot,  as  otherwise  hogs  or  cattle  may  dis- 
turb them.  Work  done  with  such  plain  tile  is  much  improved  by 
wrapping  the  joints  with  cheap  one-ply  tar  roofing  paper  in  3- 
inch  wide  strips.  Where  a  pipe  line  is  to  be  covered  with  not  more 
than  8  inches  of  soil,  it  should  certainly  be  of  bell  and  spigot  pipe. 
No  direct  openings  should  occur  in  drain  pipe  lines,  and  where  large 
amounts  of  water  must  gain  access  to  the  tile,  rough  filters,  such  as 
will  readily  pass  water  but  stop  trash  and  vermin,  should  be  con- 
structed. Such  a  filter  may  be  made  by  excavating  a  chamber  be- 
neath the  grade  of  the  pipe  to  a  depth  of  twice  the  bore  diameter. 
This  chamber  should  be  circular,  with  a  diameter  at  least  three 
times  that  of  the  pipe.  This  chamber  should  be  filled  to  the  grade 
of  the  pipe  with  3-inch  broken  stone  or  brickbats.  Then  choose  a 
pipe  from  which  about  one-third  of  the  bell  has  been  accidentally 
broken,  and  another  pipe  which  has  lost  a  part  of  its  spigot,  and 
scallop  away  what  would  be  a  semiellipse  if  it  were  flattened  out, 
so  that  about  one-quarter  of  the  pipe  circumference  is  taken  away 
at  the  spigot.  The  length  of  the  scallop  back  from  the  spigot  should 
be  about  three-quarters  of  the  interior  diameter  of  the  pipe.  As- 
semble the  two  pipes  in  such  a  manner  that  the  resulting  opening 
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faces  downward  on  the  filter  substructure  already  prepared.  Use  a 
few  small  iron  rods  placed  nearly  vertically,  or  some  galvanized 
mesh  fencing,  to  prevent  filter  material  from  getting  into  the  pipe 
line,  then  continue  the  filter  up  to  the  ground  surface,  expanding  it 

as  it  rises  to  an  effective  di- 
ameter at  the  top  of  four  to 
five  times  that  of  the  pipe.  A 
filter  such  as  is  described 
which  serves  as  the  outlet  at 
the  sump  of  a  pond  should  be 
heaped  up  well  above  the  sur- 
face of  the  ground  to  prevent 
interference  by  ploughs  and 
vehicles.  Filters  on  pipe  lines 
in  street-side  ditches  should 
be  built  at  about  50-yard  in- 
tervals, and  should  be  graded 
to  half-inch  material  at  the 
top,  to  prevent  boys  from 
throwing  it  away. 

The  cobble-filled  trench  or 
"  French  "  drain,  as  the  texts 
of  20  years  ago  termed  it, 
and  the  three  green  poles 
with  vines  and  grass  over- 
coat, the  whole  covered  with 
soil,  are  devices  of  merit,  and 
should  not  be  overlooked 
even  in  this  day  of  factory- 
made  devices. 

A  very  high  authority 
states  in  his  paper  entitled 
"The  Malaria  Problem  of 
the  South  "  (Bureau  Reprint 
No.  552) :  "  I  count  drain- 
age, especially  tile  drainage, 
the  key  to  the  rural  malaria 
problem."  A  very  trenchant 
remark  it  is,  and  the  writer  is  grateful  to  be  able  to  quote  it  in 
closing  this  paper. 

Discussion. 

Mr.  Le  Prince.  Gentlemen,  to  open  this  discussion,  I  wish  to 
ask  Mr.  Foster  if  he  will  kindly  supply  us  at  a  later  date  with  a 
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copy  of  this  diagram  so  that  it  can  also  be  put  into  the  record, 
and  I  wish  to  call  your  attention  to  some  of  his  work  done  at 
Fayetteville,  N.  C. 

Mr.  FucHS.  Mr,  Chairman,  the  subject  of  street  catch  basins  is 
one,  I  think,  that  has  been  a  thorn  in  the  side  of  every  man  who 
has  had  urban  mosquito  work  to  do.  But  while  I  should  like  to 
see  Mr.  Foster's  plan  work,  I  am  afraid  that  the  natural  street 
sweepings  or  washings  will  in  a  very  short  time  clog  the  strainer 
at  the  small  outlet  to  the  lower  pipe  that  he  proposes,  so  that  it 
will  not  be  effective. 

.  I  should  like  Mr.  Foster  to  state  whether  he  has  taken  that  pos- 
sibility into  consideration. 

Mr.  Le  Prince.  Any  further  discussion? 

Mr.  Clarke.  At  Coffeeville,  Miss.,  I  laid  about  1,000  feet  of 
5-inch  farm  tile  drain.  It  was  put  about  18  inches  below  the  bottom 
of  large  street  ditches,  which  had  been  constructed  wider  than 
necessary  in  order  to  get  the  required  grade,  and  the  street  ditches 
were  filled  to  form  ordinary  sized  gutter  ditches.  This  not  only 
removed  standing  water,  but  improved  the  appearance  of  the  street. 

Mr.  Le  Prince.  Any  further  discussion?  I  will  ask  Mr.  Foster 
to  close. 

Mr.  Foster.  Mr.  Fuchs  asked  a  question  as  to  the  clogging  of  the 
strainer  that  I  talked  about.  I  know  that  that  is  a  matter  for  the 
future  to  solve;  we  will  have  that  trouble  continuously.  I  confess 
that  I  don't  know  that  that  is  the  best  method  at  all.  I  don't  know 
how  much  space  should  be  given  to  the  making  of  the  strainer  head 
which  should  be  put  on  the  contrivance.  It  wasn't  expected  it  would 
unwater  the  basin  in  an  hour;  if  it  would  unwater  it  in  three  or  four 
or  five  days  we  would  be  very  well  satisfied,  and  I  advanced  it  simply 
for  consideration.    I  would  be  glad  to  see  some  one  carry  it  further. 

I  wish  to  state  that  a  good  bit  of  tile  drainage  is  being  employed 
on  the  Perry  project  to  drain  ponds  in  back  of  some  rather  high  spoil 
banks,  which  in  a  great  many  places  will  have  to  be  continuous. 
These  lines  will  be  only  100  to  200  feet  long,  and  will  be  equipped 
with  filters  at  the  inlet  end. 

Mr.  Le  Prince.  The  next  paper  will  be  "  Propaganda  for  selected 
towns,"  by  Mr.  L.  G.  Hastings. 


PROPAGANDA  FOR  SELECTED  TOWNS  IN  CONNECTION 
WITH  THE  DEVELOPMENT  OF  ANTIMALARIA  CAM- 
PAIGNS. 


L.  G.  Hastings, 

Sanitary  Engineer,  International  Health  Board, 

The  successful  development  of  an  antimalaria  campaign  depends 
upon  the  interest  that  can  be  aroused  in  the  citizens  in  general.  For 
this  reason  it  is  very  essential  that  such  propaganda  be  disseminated 
and  such  a  slogan  developed  as  will  awaken  the  people  to  an  active 
interest  in  the  malaria  situation.  To  do  this,  it  is  necessary  to 
become  acquainted  with  members  of  local  organizations,  such  as  city 
councils,  chambers  of  commerce,  Rotary  Clubs,  women's  leagues, 
labor  unions  or  councils,  large  business  enterprises,  and  the  promi- 
nent citizens  of  the  town.  Through  these  organizations  the  public 
may  be  educated  regarding  the  conteniplated  sanitary  movement. 
We  can  not  expect  the  hearty  cooperation  of  any  people  until  we 
have  acquainted  them  thoroughly  with  the  public  health  movement 
we  are  about  to  launch. 

Upon  entering  a  community  for  the  purpose  of  developing  an 
antimalaria  campaign  the  first  step  should  be  to  get  in  touch  with  the 
mayor,  and  get  his  attitude  on  the  subject.  If  it  is  favorable,  use  it  to 
support  the  campaign;  if  unfavorable,  he  should  be  educated  first. 
After  you  have  become  acquainted  with  the  mayor  and  other  city 
officials  request  that  one  of  them  take  you  to  see  each  of  the  local 
physicians,  and  from  them  secure  all  data  available  relative  to  the 
prevalence  of  the  disease.  State  the  purpose  of  the  survey  and 
arouse  their  interest  and  sense  of  duty. 

Next  arrange  for  meetings  of  the  local  organizations  such  as  the 
chamber  of  commerce.  It  is  essential  that  a  notice  of  these  meetings 
appear  in  the  local  newspapers  to  insure  a  large  attendance.  It  is 
probable  that  you  will  have  an  enormous  crowd,  especially  if  the 
people  are  continuously  molested  with  the  mosquito  pest.  Such 
occurrences  are  very  common  in  most  of  the  towns  of  Arkansas. 
During  your  interviews  with  such  organizations  discuss  the  exact 
nature  of  the  contemplated  campaign.  Explain  the  results  they  may 
expect  after  the  first  season's  control  measures,  and  lay  particular 
emphasis  on  the  small  expense  of  the  control  measures.  It  is  not 
necessary  to  go  beyond  certain  limits  with  this  cost  discussion,  as  it 
will  be  presented  when  the  final  report  is  made.  If  you  have  any 
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letters  of  indorsement  or  commendation  from  officials  of  other  towns 
where  you  have  carried  on  successful  control  measures,  they  will 
prove  very  valuable  if  read  to  your  audience.    Letters  of  this  nature 
from  mayors  or  health  officers  of  such  towns  carry  more  weight  than  • 
if  written  by  others. 

After  you  have  addressed  the  local  organizations,  seethe  principals 
of  the  graded  and  high  schools,  explain  to  them  the  details  of  the 
malaria  campaign  and  the  necessity  of  educating  the  citizens  in  this 
direction.  Have  them  talk  malaria  and  mosquito  control  to  their 
students,  and  request  that  they  make  this  study  a  part  of  their 
curriculum  in  connection  with  the  science  courses.  Such  instruction 
to  the  children  is  valuable,  for  they  will  carry  their  new  learning 
home  and  will  do  considerable  toward  the  eradication  of  breeding  on 
private  premises.  The  instructors  should  be  supplied  with  Carter's 
Malaria  Primers  and  other  literature  which  may  prove  helpful. 
The  Arkansas  State  Board  of  Health  is  supplying  certain  leaflets 
on  malaria  to  be  pasted  in  school  textbooks.  This  leaflet  is  quite 
elementary,  but  contains  fundamental  facts  relative  to  the  cause  and 
prevention  of  malaria,  and  seems  to  be  very  well  designed  for  pupils 
of  the  primary  grades.  If  possible'  give  an  illustrated  lecture  on 
malaria  and  mosquitoes  to  the  students,  but  guard  against  the  use  of 
too  many  scientific  terms.  The  pupils  will  be  attentive  provided 
they  know  just  what  you  are  getting  at. 

It  is  often  desirable  to  interest  the  influential  ladies  of  the  town  in 
the  malaria  problem.  Their  aid  is  valuable  when  the  time  comes 
to  launch  the  campaign.  The  ministers  of  the  town  are  usually  glad 
to  mention  public-health  activities  from  their  pulpits ;  they  are  also 
influential  in  their  community.  On  several  occasions  I  have  been 
interviewed  by  certain  district  insurance  agents  who  were  able  to 
talk  malaria  intelligently.  They  are  interested  in  the  malaria  situa- 
tion and  often  offer  considerable  assistance  by  having  their  local 
agents  distribute  malaria  literature  to  the  people  free  of  cost.  It  is 
very  desirable  to  secure  the  support  of  these  men  and  it  is  possible 
that  they  may  make  a  malaria  census  for  us  later. 

Another  method  which  is  very  effective  is  the  presentation  of 
malaria  slides  at  intervals  on  the  screens  of  movie  theaters.  It  is 
suggested  that  some  provision  be  made  for  securing  a  supply  of 
slides  for  this  purpose  like  those  used  for  hookworm,  tuberculosis, 
venereal  diseases,  etc.  Have  the  local  health  officer  or  other  qualified 
person  present  a  brief  outline  of  the  malaria  situation  and  the  con- 
templated work  just  before  the  slide>s  are  shown.  This  idea  was 
furnished  me  by  one  of  the  citizens  of  Prescott,  Ark.,  while  in  that 
city  for  the  purpose  of  making  a  preliminary  survey.  Brief  articles 
on  malaria  appearing  in  the  newspapers  are  effective.     By  this 


160  SECOND  ANNUAL  ANTIMALABIA  CONFERBNCEL 

method  we  are  able  to  reach  the  people  who  were  unable  to  attend 
the  lectures.  If  possible  have  the  city  health  department  print 
malaria  dodgers  to  be  distributed  throughout  the  town.  These  should 
be  very  plain  in  order  that  they  may  be  understood  by  all  classes  of 
people.  In  Fordyce,  Ark.,  a  sign  painter  preparing  advertisements 
was  requested  to  preserve  one  section  of  his  billboard  for  these  words: 
"A  successful  antimalaria  campaign  is  being  conducted  in  Fordyce." 
It  appears  to  me  that  such  an  advertisement  will  be  a  boost  for  the 
town  and  would  be  to  a  certain  degree  instrumental  in  causing  the 
town  people  to  see  that  the  work  did  not  fall  through  once  control 
measures  have  been  inaugurated. 

Discussion. 

Mr.  Le  Prince.  The  subject  is  open  for  discussion.  I  think  the 
question  that  was  brought  up  regarding  the  importance  of  propa- 
ganda being  used  in  the  towns  in  advance  is  a  matter  deserving  our 
consideration. 

Mr.  Lenert.  Only  a  portion  of  the  State  of  Texas  is  within  the  dis- 
trict in  which  malaria  is  endemic.  This  naturally  gives  rise  to  an 
argument  between  the  western  part  of  the  State  and  the  eastern 
portion  on  such  questions  as  the  location  of  State  institutions.  The 
Agricultural  and  Mechanical  College  is  located  at  Bryan,  one  of  the 
points  at  which  Mr.  Hardenburg  carried  on  a  demonstration  during 
the  past  season.  When  the  campaign  was  started  in  the  spring  the 
citizens  of  Bryan  generally  objected  to  calling  it  an  antimalaria 
campaign,  being  afraid  that  it  might  give  ground  for  an  argument 
against  Bryan  as  a  pesthole  for  malaria.  The  campaign  therefore 
lost  one  of  its  strongest  talking  points  and  it  was  necessary  to  con- 
sider it  principally  from  the  nuisance  standpoint. 

Mr.  Le  Prince. — The  next  subject  on  the  program  is  "  Tide-gate 
operations  at  Savannah,"  by  Mr.  Davis, 


TIDE-GATE  OPERATIONS  AT  SAVANNAH,  GA. 


W.  A.  Davis, 

Special  Expert,  United  States  PuhUo  Health  Service. 

Sayannah  is  located  on  the  Savannah  River  at  a  point  about  18 
miles  from  its  mouth,  at  which  point  there  is  a  normal  tidal  rise  of 
about  7  feet.  The  elevation  of  the  city  at  a  point  about  100  yards 
from  the  river  is  about  45  feet  above  mean  sea  level.  Running  south 
there  is  a  gradual  slope  until  an  elevation  of  about  8  feet  above  mean 
sea  level  is  reached.  On  the  east  and  west  sides  of  the  city  are  the 
low  rice-field  lands.  These  fields,  long  abandoned  for  rice  culture, 
are  from  3  to  4  feet  below  mean  high  tide  and  in  their  natural  state 
are  subject  to  overflow  from  the  tidal  variations  in  the  river.  In  ad- 
dition to  the  tidewater  which  covers  this  area,  extensive  drainage 
canals  from  the  swamps  of  the  county  pass  through  these  lands. 
The  tremendous  volume  of  water  accumulated  in  the  swamps  during 
the  rainy  season,  added  to  the  natural  overflow  of  the  tidewater 
when  these  lands  are  undrained,  creates  conditions  that  makes  tide- 
gate  control  imperative.  A  combination  of  methods  was  adopted 
for  the  control  of  these  fields  and  canals. 

As  early  as  1817  the  citizens  of  Savannah  realized  that  these  low 
rice-field  lands,  in  an  inundated  condition,  were  a  menace  to  the 
health  of  the  people  living  in  Savannah  and  especially  those  living  in 
the  areas  adjoining  them.  This  is  evidenced  by  the  following  ex- 
-  tracts  taken  from  an  article,  The  History  of  Dry  Culture,  written  and 
published  in  1826  by  the  late  Dr.  W.  C.  Daniell : 

In  1817,  at  a  town  meeting,  it  was  resolved  that  about  $70,000  should  he 
appropriated  by  the  city  to  the  purchase  of  the  rights  of  cultivation,  In  wet 
culture,  of  such  of  the  tide  swamps  as  were  adjacent  to  the  city.  These  lands 
were  accordingly  subjected  to  dry  culture,  by  contract,  at  the  price  of  $40  per 
acre;  and  the  system  went  Into  operation  the  following  year.  Its  success  at 
first  surpassed  the  expectations  of  its  warmest  friends. 

Six  years  have  now  passed  away  under  the  operation  of  the  dry-culture  sys- 
tem. Imperfectly  as  that  system  has  been  enforced,  it  has  given  proofs  the 
most  conclusive  of  a  favorable  influence  upon  the  health  of  Savannah. 

The  lowlands  are  divided  by  the  city,  thus  making  two  separate 
drainage  systems,  one  on  the  east  side,  the  other  on  the  west.  There 
were  numerous  ponding  areas,  and  the  old  ditches  were  filled  with  a 
rank  growth  of  aquatic  and  semiaquatic  vegetation  which  were  ideal 
and  prolific  breeding  places  for  Anopheles  quadrimaculatus  and 
Anopheles  crucians, 
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In  these  two  areas  the  construction  of  dikes  along  the  river  to 
keep  the  flood  tide  out  was  unnecessary,  the  fields  having  been  filled  to 
a  level  above  high-water  mark  for  some  distance  back  by  dredging 
out  the  channel  in  the  river  and  the  construction  of  terminals  and 
slips  along  the  river  front. 

Through  the  low  lands  on  the  west  side  runs  Springfield  Canal, 
which  empties  into  the  Ogeechee  Canal  at  a  point  about  three- 
fourths  of  a  mile  from  the  river.  Springfield  Canal  is  the  main 
drainage  outlet  for  the  rice  fields  through  which  it  passes,  also  for  a 
large  swamp  area  in  the  county  adjoining  the  city,  several  of  the 
county  drainage  canals  emptying  into  it. 

At  the  time  malaria-control  operations  were  started  in  Savannah, 
March  20,  1920,  the  low  lands  on  the  east  and  west  sides  of  the  city 
were  in  an  inundated  condition,  the  drainage  and  tide  gates  having 
been  neglected  for  several  years. 

The  first  work  toward  reclaiming  and  draining  the  fields  on  the 
west  side  was  to  repair  the  existing  tide  gate  in  the  Ogeechee  Canal. 
This  gate  is  located  at  a  point  near  the  river  and  when  properly 
functioning  keeps  the  flood  tide  in  the  river  from  backing  up  in  the 
canal  and  overflowing  the  fields.  It  allowed  the  accumulated  water 
on  the  fields  to  drain  into  Springfield  Canal,  which,  when  kept  at 
low-water  mark,  acted  as  a  drainage  basin.  The  accumulated  water 
in  the  canal  basin  drains  into  the  river  via  the  Ogeechee  Canal 
through  the  automatic  tide  gate  at  low  tide.  As  a  safety  factor  and 
to  better  control  the  storm  water  that  might  accumulate  in  the  main 
drainage  canal,  the  banks  of  which  are  much  higher  than  the  ground 
level  of  the  fields,  small  tide  gates  were  installed,  as  was  deemed 
necessary,  in  the  main  drainage  ditches  of  the  fields.  These  gates 
proved  their  value  on  several  occasions  this  past  season.  During  the 
heavy  rains  the  drainage  water  from  the  swamps  would  accumulate 
in  the  canal  basin  at  the  period  of  high  tide  in  the  river,  nearly 
filling  the  canal  to  overflowing.  This  water  is  held  in  the  canal  by 
the  small  gates,  running  off  at  low  water  in  the  river  through  the 
main  tide  gate. 

After  the  water  was  drained  off  the  fields  and  the  ground  dried 
out  so  that  a  laborer  could  walk  on  it  without  danger  of  becoming 
bogged,  the  existing  ditches,  which  were  adequate  to  drain  the  land, 
were  cleaned.  First  the  dense  growth  of  aquatic  vegetation  with 
which  they  were  filled  was  removed,  rakes  being  used  for  this  work. 
Later  mud  scoops  were  used  to  remove  the  soft  mud  in  the  'bottom 
and  thus  lower  the  water  level  in  the  ditch  to  low-water  mark  in  the 
canal.  In  this  way  the  water  level  was  lowered  from  2  to  3  feet,  and 
in  many  cases  the  ditch  would  run  dry  unless  we  had  continuous 
heavy  rains.  No  new  ditches  were  dug  except  a  few  short  lateral?  tp 
low  ponded  places. 
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The  operation  of  draining  the  fields  on  the  east  side  differed  only 
in  that  the  main  drainage  ditches  from  the  fields  emptied  directly 
into  the  river.  It  was  thus  necessary  to  install  a  tide  gate  in  each 
main  drainage  ditch« 

Various  types  of  tide  gates  and  sluice  boxes  are  in  use  in  different 
parts  of  the  country.  The  type  used  in  this  project,  with  two  excep- 
tions, is  known  as  the  old  rice-field  type.  This  type  of  tide  gate 
when  properly  constructed  and  installed  has  proved  very  satisfactory 
and  dependable.  It  is  the  type  used  by  the  old  rice-field  planters, 
having  stood  the  test  of  years,  and  best  suited  to  their  needs. 

The  construction  of  this  sluice  box  differs  very  little  from  other 
types.  The  shutter,  instead  of  being  fastened  to  the  top  of  the  box 
with  hinges,  is  hung  on  posts  fastened  to  the  side  about  20  inches 
from  the  outflow  end,  at  the  proper  angle  to  conform  with  the  out- 
flow end  of  the  trunk.  The  gate  is  hung  between  these  posts  on  an 
iron  pipe  or  rod.  It  is  so  balanced  with  weights  that  it  will  operate 
at  the  slightest  difference  in  the  pressure  of  the  water  on  either  ^ide. 
This  type  of  gate  is  very  easily  repaired.  It  can  be  raised  or  lowered 
for  repairs  or  replaced  by  a  new  gate  without  building  a  cofferdam 
around  the  mouth  of  the  trunk  at  any  stage  of  the  tide. 

In  installing  new  sluice  boxes,  a  point  to  observe  in  the  determina- 
tion of  the  elevation  of  the  box  with  reference  to  the  tide  level  is  the 
character  of  the  outlet.  As  far  a4S  possible  the  trunk  should  be  com- 
pletely submerged  a  few  inches  below  mean  low  tide.  This  is  done 
for  two  reasons:  First,  to  prevent  floating  debris  from  interfering 
with  the  closing  of  the  shutter,  and,  secondly,  as  a  protection  to  the 
wood  of  the  box,  periodic  wetting  and  drying  having  a  tendency  to 
rot  the  wood.  This  is  not  always  practical,  however,  as  a  trunk 
below  the  level  of  the  bottom  of  the  ditch,  on  either  end,  will  fill  up 
with  mud  to  the  level  of  the  bottom  of  the  ditch,  interfere  with  the 
closing  of  the  shutter,  decrease  the  cross  section  of  the  trunk,  and 
reduce  its  capacity. 

The  gate  in  operation  on  the  main  drainage  canal  in  the  west- 
side  lowlands  might  be  called  the  barn-door  or  canal-lock  type.  The 
gate  was  installed  several  years  ago  but  was  not  functioning  at  the 
time  control  measures  were  started  in  Savannah.  This  type  of  gate 
is  not  entirely  satisfactory.  The  weight  of  the  gates  alone  prevents 
quick  action  on  the  change  of  the  tide,  considerable  water  passing 
through  before  the  pressure  is  strong  enough  to  close  them.  The 
gates  are  constructed  of  plate  steel  reinforced  by  iron  rods  con- 
nected by  turnbuckles  to  prevent  warping,  and  are  bound  on  the 
top,  bottom,  and  sides  with  10  by  10  inch  square  timbers.  The  side 
walls  and  bottom  of  the  flume  are  of  concrete.  At  the  outlet  end  of 
the  flume  the  bottom  is  shaped  like  a  flattened  inverted  V,  the  apex 
pointing  down  stream.    The  concrete  bottom,  being  raised  about  10 
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inches  above  the  bottom  of  the  creek,  acts  as  a  jamb  for  the  gates  to 
close  against.  The  gates  are  hung  on  heavy  wooden  hinges  fastened 
into  the  concrete  side  walls  by  iron  bands. 

In  the  Hutchinsons  Island  drainage  project  (an  abandoned  rice 
field  across  the  Savannah  River  and  on  the  north  side  of  the  city) 
two  Calco  automatic  tide  gates  were  installed.  The  trunk  is  a  sec- 
tion of  corrugated  iron  pipe  fitted  with  the  Calco  gate  at  the  outlet 
end.  This  type  of  gate  is  much  easier  to  install  than  the  old  rice- 
field  trunk  and  gate,  and  the  fact  that  there  is  no  wood  about  it  to 
rot  makes  it  a  very  desirable  type  of  gate  to  use  in  malaria-control 
work. 

The  areas  controlled  and  drained  by  these  tide  gates  Were  prolific 
breeding  places  for  mosquitoes.  As  early  as  March  both  Anopheles 
and  Culex  larvse  were  found  in  abundance  in  these  fields.  After  the 
fields  were  drained  and  the  water  confined  to  the  ditches,  tide  gate 
and  fish  control  solved  the  mosquito  problem  in  the  area  this  season. 

I  think  these  pictures  will  show  moiie  about  tide  gates  than  I  can 
in  a  paper.    They  show  the  conditions  before  and  after. 

Mr.  Le  Prince.  The  next  paper  will  be  ^  Organizations  helpful  in 
sponsoring  campaigns,"  by  Mr.  Clarke* 


Public  Health  B 


FIG.  10— BARN-DOOR  TYPE  OF  TIDE  GATE,  OGEECHEE  CANAL,  SAVANNAH.  GA. 
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J.  L.  Clarks, 

Sanitary  Engineer,  International  Health  Board. 

There  are  no  organizations  helpful  in  sponsoring  antimalaria  cam- 
paigns. Local  organizations  should  be  called  upon  only  to  aid  in 
carrying  out  the  program,  after  it  has  been  accepted  by  the  city  gov- 
ernment. A  local  organization  should  never  be  permitted  to  sponsor 
a  campaign,  for  this  initial  act  implies  that  this  particular  organi- 
zation is  to  have  the  credit,  the  honor,  and  the  glory  of  having  pro- 
posed a  work  which  will  meet  with  the  hearty  approval  of  the  citi- 
zens at  large.  Such  procedure  would  be  an  implied  rebuke  to  the 
city  officials  for  their  inactivity  in  things  pertaining  to  the  welfare 
of  the  city.  It  would  be  resented  by  them  and  would  cause  an 
irreparable  breach.  The  official  health  agencies  are  the  only  true 
sponsors  for  antimalaria  work.  The  Federal  Government  has  as- 
signed its  part  of  this  work  to  the  Public  Health  Service  which  co- 
operates with  the  State  departments  of  health.  The  representatives 
of  the  State  board  of  health  then  should  deal  directly  with  the  officers 
of  the  city  where  it  is  proposed  to  carry  on  antimalaria  work.  It  is 
proper  to  ask  permission  of  the  mayor  to  make  preliminary  surveys 
and  estimates  of  cost.  If  the  project  be  not  feasible,  it  should  be  so 
reported.  If  good  results  can  be  had,  the  mayor  should  be  requested 
to  call  a  meeting  of  the  council  and  there  the  matter  should  be  pre- 
sented as  a  cold-blooded  business  proposition,  and  to  this  end  charts 
and  other  statistical  data  now  in  the  hands  of  the  Public  Health 
Service  and  which  represents  its  past  experimental  work,  should  be 
so  prepared  as  to  present  these  facts  in  a  forceful  manner;  this 
would  be  a  great  aid  to  the  field  directors.  It  must  be  remembered 
that  the  mayor  and  councilmen  have  been  elected  by  the  people — 
they  control  the  city  funds,  they  have  the  deciding  vote,  they  are 
responsible  to  the  people,  and  they  are  the  only  ones  who  can  enter 
into  contract  with  the  State  board  of  health.  They  only  should  have 
theHFull  credit  for  having  put  over  a  movement  which  is  to  gain  favor 
among  the  voters. 

Should  the  proposition  not  find  favor  among  the  councilmen,  the 
director's  first  thought  is  to  take  the  matter  up  with  some  local 
organization  and  fight  the  proposition  through.  This  is  dangerous 
business;  it  is  a  waste  of  time.  Very  often  civic  organizations  are 
the  outcome  of  forces  opposing  those  in  office.   They  are  antagonistic. 
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By  lining  up  with  such  organizations  you  might  master  strength 
enough  to  force  the  proposition  upon  the  council,  put  it  over  in  pomp 
and  glory;  but  this  done,  trouble  will  have  just  begun.  Enthusiasm 
dies  and  the  crafty  opposition  with  whom  you  would  have  to  deal 
can  so  arrange  to  postpone,  to  table,  and  by  various  means  to  let  the 
proposition  die  a  natural  death  before  it  has  gained  sufficient  head- 
way to  prove  its  merits.  This  to  the  people  means  that  the  work  has 
been  an  utter  failure,  while  if  it  had  been  the  true  wish  of  those  who 
control  the  city  money  it  would  have  been^ successfully  carried  out. 

This  is  not  idle  talk,  nor  is  it  without  foundation  in  fact.  Experi- 
ence has  taught  me  that  if  a  thing  can  not  be  accomplished  through 
natural  laws,  there  will  be  a  reaction.  I  can  recall  no  less  than  five 
engineering  projects,  which  I  proposed  to  the  city  council  of  my 
home  city.  Each  one  had  a  local  organization  as  sponsor  and  each 
one  failed.  I  have  seen  as  many  go  through  because  some  member 
of  the  council  presented  the  scheme.  Whether  or  not  it  was  his  own 
matters  not ;  the  point  is  it  came  through  the  proper  channel. 

I  do  not  mean  to  speak  disparagingly  of  these  auxiliary  organiza- 
tions in  city  government.  There  is  a  place  for  them  and  a  duty  for 
them  to  fulfill.  Their  duty  is  to  aid  in  carrying  out  the  program,  not 
to  sponsor  it. 

Each  organization  should  be  carefully  chosen  to  carry  out  that 
particular  phase  of  the  work  for  which  it  is  best  fitted.  The  woman's 
civic  league  should  be  instructed  in  the  care  of  home  premises  and 
aid  in  the  disposal  of  artificial  containers.  The  chamber  of  com- 
merce should  call  attention  to  the  economic  importance  of  malaria 
control  in  dealing  with  business  prospects  and  advertise  the  work 
in  all  printed  matter  put  into  circulation  by  them.  The  Boy  Scouts 
organization,  or  the  school  children,  should  be  by  all  means  taught 
the  field  work  of  malaria  control.  They,  will  carry  it  home  to  their 
mothers  and  fathers  who  will  listen  with  interest,  for  the  boys  can 
present  the  subject  in  a  manner  more  fascinating  than  we  can.  The 
newspaper  can  not  be  termed  an  organization  in  the  sense  spoken 
of  here,  but  should  be  mentioned  because  of  the  valuable  aid  it  ren- 
ders throughout  the  work.  It  outlines  the  campaign  in  the  begin- 
ning, it  publishes  the  progress  from  mimth  to  month,  it  sums  up  the 
results,  and  points  out  the  necessity  of  ^continuing  the  work  from  year 
to  year.  Moreover,  it  carries  the  propaganda  to  nearby  townsuind 
this  paves  the  way  for  similar  work  in  these  towns  for  the  coming 
season.  The  farmer  reads  the  news  and  applies  the  principle  to  his 
home  surroundings;  in  this  way  we  may  extend  the  work  to  rural 
districts  where  it  is  more  vitally  needed.  The  local  Red  Cross  unit 
can  render  valuable  service  in  taking  the  malaria  history  census. 
Of  course,  it  would  be  better  to  have  one  person  well  versed  in  the 
matter,  who  knows  how  to  bring  out  the  desired  information,  do  this 
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work  in  each  town  in  the  State.  This  would  insure  uniform  results 
and  would  tend  to  eliminate  in 'a  great  measure  the  personal  equation 
which  enters  into  census  taking  where  several  persons  are  employed. 
But  until  the  State  board  of  health  can  furnish  such  persons,  the 
duty  of  census  taking  must  be  intrusted  to  the  local  Bed  Cross  unit 
and  be  supervised  by  the  local  health  officer. 

This  concludes  organizations  within  the  city  limits,  but  the  work 
of  malaria  control  must  go  beyond  the  corporate  limits  of  the  city. 
Possibly  just  outside  there  is  a  large  manufacturing  concern  on  whose 
premises  a  splash  dam,  a  reservoir,  or  fire-protection  barrel  gives 
rise  to  mosquito  breeding.  The  conditions  should  be  reported  to 
the  management  with  the  request  that  a  representative  of  the  concern 
meet  with  the  city  council  and  determine  its  portion  of  the  cost  of 
control  measures.  Large  industries  are  quick  to  realize  the  import- 
ance of  the  work  and  their  support  is  worth  while. 

So  also  within  flight  range  of  the  town  there  may  be  borrow  pits 
along  the  county  highway  which  endanger  the  health  of  the  com- 
munity. These  danger  points  were  created  by  the  county  and  should 
be  remedied  at  its  expense.  The  representative  of  the  city  council 
should  be  appointed  to  meet  with  the  county  board  of  supervisors 
and  ask  for  financial  aid  or  that  the  existing  condition  should  be 
corrected  by  the  county  road  force.  The  proposition  should  be  ex- 
plained to  the  supervisor  representing  that  particular  city,  and  he 
should  be  allowed  to  present  the  matter  to  the  board. 

Often  railroad  embankments  impound  water  and  railroad  drainage 
ditches  are  not  kept  in  order.  In  some  instances,  where  no  great 
amount  of  work  is  necessary  to  correct  these  defects,  the  section 
foreman  will  gladly  do  the  job;  but  if  a  large  sum  is  involved,  the 
matter  should  be  taken  up  with  the  Public  Health  Service  representa- 
tive assigned  to  this  railroad,  or  with  the  proper  railroad  official. 

There  is  one  other  organization  which  I  have  not  mentioned,  and 
it  is  a  most  important  one.  I  daresay  it  has  destroyed  more  mos- 
quitoes than  have  been  destroyed  by  the  combined  efforts  of  all 
agencies  working  toward  the  prevention  and  control  of  malaria ;  and 
strange  to  say  the  elimination  of  mosquitoes  was  not  the  main  object, 
but  rather  a  by-product.  This  organization  is  the  drainage  district. 
Public  health  is  mentioned  only  in  the  preliminary  proceedings  mere- 
ly as  a  motive  to  gain  recognition  by  the  court;  after  which  brief 
mention,  the  question  of  public  health  is  dismissed  and  assessments 
made  upon  the  basis  of  agricultural  benefits  to  accrue.  Notwith- 
standing the  general  good  accomplished  by  drainage  districts,  we 
find  that  in  specific  instances  minor  drainage  or  certain  other  require- 
ments are  necessary  to  eliminate  mosquito  breeding  in  drainage 
canals.  To  this  end  we  must  ask  the  drainage  commissioner  to  co- 
operate with  U9  in  putting  on  the  finishing  touches. 
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In  conclusion  I  would  say  the  city  government  should  be  extended 
every  courtesy  possible;  consequently,  don't  let  any  local  organiza- 
tion sponsor  your  campaign  but  make  a  direct  appeal  to  the  city 
council  in  behalf  of  your  State  board  of  health,  being  mindful  that 
it  is  the  city  council  to  whom  the  State  board  of  health  will  look 
to  carry  on  the  work  after  the  first  year's  demonstration,  and  that  it 
is  the  State  board  of  health  upon  whom  the  city  council  will  depend 
for  guidance  in  after  years.  Therefore,  any  act  which  might  tend 
to  create  friction  or  give  offence,  should  be  punctiliously  guarded 
against.  If,  after  having  presented  the  offer  of  State  aid  and  having 
worked  assiduously  to  gain  their  favor,  your  offer  is  refused,  then 
abide  by  their  decision  and  pass  to  the  next  town.  But  before  leaving, 
by  all  means  assure  them  that  the  State  board  of  health  is  ever  watch- 
ful of  their  interests  and  is  ready  and  willing  to  cooperate  with  them 
at  any  time  in  matters  pertaining  to  the  health  of  their  city. 

Discussion. 

Mr.  Le  Prince.  The  paper  is  open  for  discussion.    Mr.  Komp. 

Mr.  Komp.  I  would  like  to  take  friendly  issue  with  Mr.  Clarke. 
We  have  both  been  working  in  the  same  State,  and  my  ideas  are 
diametrically  opposed  to  his. 

The  city  councils  in  both  my  towns  were  lukewarm  in  regard  to 
malaria  work.  It  was  only  because  I  managed  to  get  the  support  of 
the  woman's  club  in  Columbus,  which,  by  the  way,  is  one  of  the 
sponsoring  organizations,  that  I  was  able  to  put  the  thing  over  at  all. 
The  city  council  will  not  do  anything  usually  unless  they  think  the 
people  want  it. 

Mr.  Le  Prince.  Do  you  believe,  Mr.  Komp,  that  the  women's  or- 
ganizations, if  they  are  sufficiently  interested!,  could  probably  get  us 
the  funds  we  are  looking  for? 

Mr.  Komp.  Yes,  sir ;  they  did  in  Columbus. 

Mr.  Stromquist.  I  agree  with  Mr.  Clarke  that  the  value  of  these 
organizations  is  more  in  promoting  and  establishing  a  campaign  than 
in  carrying  it  out  afterwards.  Of  course,  you  must  first  get  the  city 
council  interested  and  get  these  organizations  to  go  before  the  city 
council. 

In  one  town  the  business  men's  club  and  in  the  other  town  the 
Lions'  Club  pledged  half  of  the  funds  and  got  the  city  council  to  put 
up  the  balance.  At  one  time  the  leading  banker  got  up  and  said 
the  city  didn't  have  any  money,  but  he  said  it  ought  to  borrow,  beg 
it,  or  steal  it,  but  to  get  it. 

Mr.  Maooon.  Mr.  Chairman,  I  think  it  is  essential  that  you  go 
first  to  the  mayor,  who  is  the  chief  officer  of  the  town,  and  then 
make  the  next  call  on  the  health  authorities  that  may  be  there,  but 
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let  the  mayor  know  your  mission,  and  get  him  to  ask  you  to  study 
conditions  and  advise  him  regarding  the  situation.  The  mayor 
usually  refers  you  to  organizations  that  may  be  helpful. 

You  assume  considerable  responsibility  when  you  try  to  get  the 
woman's  club  or  other  organization  to  force  the  mayor  and  city 
council.  I  think  it  best  to  have  the  mayor  and  city  council  know 
your  purpose  before  appeal  is  made  to  other  organizations. 

Mr.  WooDFAix.  Mr.  Chairman,  I  do  not  quite  agree  with  Mr. 
Magoon  on  this  matter.  I  believe  in  going  into  a  city  or  town  to 
make  a  malaria  survey  the  first  man  that  should  be  seen  is  the  local 
health  officer.  If  you  ignore  this  man  at  first,  you  are  going  to  have 
trouble  from  start  to  finish,  as  after  your  work  is  completed  it  is 
the  local  health  officer  who  must  carry  it  on.  It  is  the  local  health 
officer  who  should  introduce  you  to  the  mayor  and  members  of  the 
city  council. 

I  have  found  in  several  cities  that  the  part-time  health  officer  sits 
on  a  high  throne  and  he  must  not  be  ignored. 

Dr.  Fricks.  Gentlemen,  in  my  judgment,  Mr.  Clarke  has  quite 
clearly  defined  the  difference  between  the  proper  sponsors  of  an  anti- 
malaria  campaign  and  the  assistants  in  such  a  campaign.  The  legally 
constituted  health  authorities  are  the  true  sponsors  for  work  of  this 
character,  and  the  Public  Health  Service  can  legally  cooperate  in 
health  work  of  any  kind  only  with  the  legally  constituted  State  and 
local  health  authorities.  Now,  when  it  comes  to  securing  local  assist- 
ance and  stimulating  favorable  local  sentiment  for  malaria  control, 
we  all  realize  the  importance  of  securing  advice  and  help  from  local 
organizations — woman's  clubs,  chambers  of  commerce,  etc.  Assist- 
ance from  these  sources  can  never  be  wisely  neglected,  but  the  method 
of  securing  it  must  be  left  to  the  judgment  and  tact  of  the  sanitary 
engineer  in  charge  of  the  work. 

Mr.  Le  Prince.  Does  Mr.  Clarke  wish  to  make  any  further  re- 
marks? 

Mr.  Clarke.  Only  one  thing.  It  is  proper  to  get  the  support  of 
these  other  organizations  if  it  be  requested  of  you  by  the  mayor  and 
council  to  determine  the  sentiment  of  these  organizations,  but  other- 
wise you  have  got  to  abide  by  the  rulings  of  the  people  or  the  officers 
the  people  elect.  You  can't  afford  to  create  any  harsh  feelings  be- 
tween those  in  power  and  the  State  board  of  health.  I  mi^ht  say 
that  even  though  a  campaign  is  supported  by  outside  parties,  en- 
thusiasm soon  dies,  and  the  funds  might  by  some  means  be  curtailed 
or  misappropriated,  and  you  would  be  shut  off  without  any  funds 
whatever,  so  you  had  better  stick  close  to  the  council  and  the  mayor. 

Mr.  Le  Prince.  The  next  paper  will  be  ^Toreman  and  labor 
problems,"  by  Mr.  Lenert 
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L.  G.  Lenebt, 

Assistant  Sanitary  Engineer,  United  States  PuWc  Health  Service. 

The  plans  and  methods  of  procedure  discussed  at  this  conference 
will  naturally  be  helpful  to  one  and  aU  of  us,  yet  I  feel  that  no  mat- 
ter how  complete  the  plan  devised  or  how  efficient  the  methods  em- 
ployed, the  success  or  failure  of  malaria  control  depends  chiefly  upon 
its  proper  execution.  The  personal  equation  is  really  our  most  im- 
portant consideration.  The  effective  direction  of  labor  and  the  in- 
terest manifested  in  the  work  are  vital  factors  of  success. 

In  any  line  of  endeavor  one  must  be  interested  in  his  work,  but  in 
the  control  of  malaria  there  must  be  more — ^there  must  be  enthusiasm 
and  a  determination  to  conquer  at  all  odds.  There  must  also  be  that 
spirit  of  optimism,  as  Mr.  Le  Prince  once  explained  to  me,  of  never 
becoming  discouraged,  no  matter  how  gloomy  the  outlook.  This  is 
not  the  natural  disposition  of  one  out  of  ten  of  the  men  one  is  able 
to  secure  at  the  salaries  and  wages  at  one's  command. 

For  purposes  of  economy  and  also  for  the  additional  and  very  im- 
portant purpose  of  tying  the  work  to  the  ordinary  activities  of  mu- 
nicipal administration,  the  selection  of  a  director  already  on  the  pay 
roll  of  the  community  would  seem  wise.  We  must  not  be  misled, 
however,  by  false  ideas  of  economy.  Sometimes  we  are  successful, 
but  the  chances  are  that  instead  of  securing  a  valuable  field  marshal 
one  more  often  finds  he  has  a  very  poor  lieutenant  who  will  depend 
on  the  buck  private  to  do  his  work. 

In  most  of  the  communities  in  Texas  where  malaria-control  op- 
erations are  being  carried  on,  the  economical  handling  of  the  work 
will  hardly  permit  of  employing  more  than  one  full-time  man  for 
the  entire  season.  Additional  assistance  will  perhaps  be  required 
from  time  to  time,  but  the  work  will  depend  chiefly  on  the  fiill- 
time  man.  He  must  be  a  combination  of  foreman,  inspector,  oiler, 
laborer,  and  must  understand  and  put  into  operation  the  methods 
of  fish  control.  Such  a  combination  is  not  met  with  in  every  com- 
munity. Where  it  can  not  be  found  a  part-time  foreman  and  in- 
spector is  selected  to  supervise  the  work  of  a  laborer  who  must, 
due  to  the  nature  of  the  operations,  spend  most  of  his  time  alone. 
170 
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The  results  are  very  seldom  what  they  should  be,  because  this  ar- 
rangement places  too  much  dependence  on  the  laborer^  and  the  part- 
time  foreman  and  inspector  is  very  apt  to  be  away  when  his  services 
are  most  needed. 

A  better  plan  to  follow  would  be  to  combine  the  wages  of  the 
laborer  and  the  salary  of  the  part-time  foreman  and  secure  one  man 
to  be  held  responsible  for  all  results  obtained,  depending  upon  him 
to  do  all  inspecting,  oiling,  and  fish-control  work  personally.  Where 
this  man  has  been  previously  schooled  in  the  work  very  good  results 
can  be  had.  I  would  like  to  mention  a  plan  suggested  and  carried  out 
to  a  certain  extent  in  Texas  during  the  past  season.  The  town  of 
Cameron  was  very  desirous  of  putting  on  an  antimalaria  campai^, 
but  could  be  assured  of  very  little  financial  assistance  either  from 
the  State  board  of  health  or  the  other  cooperating  agencies.  It  was 
suggested,  however,  that  if  the  town  would  send  a  man  to  one  of 
the  units  already  in  operation  to  learn  the  methods  employed  it 
would  be  possible  to  extend  advice  and  general  supervision  of  the 
work  to  Cameron.  A  man  was  sent  to  one  of  the  units  for  educa- 
tion. After  two  weeks  of  instruction  and  with  an  occasional  visit 
from  the  sanitary  engineer  in  charge  he  was  able  to  accomplish  very 
good  results.  I  might  mention  that  this  man  did  not  hesitate  to 
apply  himself  to  this  work  in  all  of  its  phases,  including  carrying 
the  Meyers  knapsack  sprayer. 

The  people  of  Cameron  are  more  than  satisfied.  The  work  was 
begun  late  in  the  season  and  was  considerably  hampered  by  a  short- 
age of  funds,  but  the  results  obtained  will  more  than  justify  the  ex- 
pense ;  and  the  town  will  continue  the  work  during  the  coming  season. 

The  training  of  men  to  carry  on  this  work  in  small  communities, 
at  one  of  the  units  where  intensive  control  work  is  being  instituted, 
is  to  my  mind  one  of  our  best  methods  of  expanding  this  work  to  the 
largest  possible  population.  The  plan  to  be  followed,  including 
methods  of  procedure,  must  of  necessity  be  obtained  from  an  experi- 
enced field  man,  generally  the  sanitary  engineer. 

The  knapsack  sprayer  may  possibly  be  an  item  of  equipment,  and 
as  such  seems  to  have  no  place  in  this  paper,  but  it  has  a  very  direct 
relation  to  our  labor  problem.  I  haven't  the  remedy  to  offer  but  it 
has  been  my  chief  obstacle  in  securing  competent  labor.  In  the  city 
of  Monroe,  La.,  no  less  than  30  men  were  employed  and  more  than  a 
month's  time  consumed  in  training  them  before  three  men  for  per- 
manent oilers  were  finally  obtained.  These  were  not  men  of  especial 
fitness  for  the  place  but  such  as  could  be  secured.  White  labor  was 
tried  but  not  kept  long,  due  to  the  spilling  of  oil  on  their  clothes  and 
bodies.  The  only  consideration  which  enabled  us  to  keep  our  oilers 
was  the  25  to  50  cents  increase  in  the  daily  wage.    A  better  method 


172  SEC^OND  ANNUAL  ANTIMALARIA  CONFERENCE. 

of  oiling  should  be  devised  or  improvement  made  in  the  Myer's  knap- 
sack sprayer. 

Trained  men  are  necessary  in  this  work  and  it  is  important  that 
the  employment  of  both  foreman  and  laborers  be  permanent  in  order 
that  the  following  season  can  be  properly  taken  care  of.  The  form 
that  this  permanent  employment  must  take  will  not  be  the  same  in 
every  community.  A  large  town  which  can  support  a  health  depart- 
ment will  probably  be  able  to  use  the  men  in  sanitary  privy  construc- 
tion or  other  sanitary  lines.  The  problem  will  be  the  small  towns — 
how  to  retain  the  force  in  municipal  lines  during  the  inactive  season. 
This  is  one  of  our  principal  problems,  and  though  each  individual 
community  will  present  its  own  particular  difficulties,  the  experience 
of  those  present  will  no  doubt  be  helpful  to  all. 

This  retention  of  trained  men  is  one  of  our  chief  concerns,  and 
while  the  instruction  of  the  people  in  general  is  very  important  and 
the  success  of  the  work  is  largely  dependent  on  this,  I  feel  that  it 
will  always  be  necessary  to  have  men  to  actually  see  that  the  work 
is  carried  out — ^men  who  are  trained  in  all  phases  of  the  work  and 
alive  to  grasp  any  new  developments  which  may  come  to  hand. 

Discussion. 

Mr.  Le  Prince.  Any  discussion? 

Mr.  Parker.  I  think  it  has  been  mentioned  before,  but  in  con- 
nection with  labor  I  think  it  should  be  emphasized  that  the  construc- 
tion work  of  antimalaria  campaigns  should  be  done  in  the  winter 
months  before  the  active  mosquito  season  sets  in.  In  agricultural 
communities,  such  as  most  of  us  are  operating  in,  that  is  the  time 
when  labor  is  most  plentiful  and  when  it  can  be  obtained  for  the 
lowest  possible  wage.  I  think  that  will  eliminate  the  high  cost  of 
labor  experienced  during  the  past  year,  in  communities  where  they 
were  paying  excessive  prices  for  cotton  chopping,  work  in  the  mills 
and  gins,  and  so  forth. 

Mr.  Le  Prince.  That  point  is  well  taken. 

Mr.  KoMP.  I  think  Mr.  Parker's  suggestion  is  a  very  excellent  one. 
In  most  of  the  territory  in  the  South  in  which  our  work  is  done,  the 
greatest  rainfall  occurs  in  the  winter  and  spring  months,  with  the 
dry  season  in  late  summer  and  autumn.  From  about  the  latter  part 
of  August  on  there  was  no  standing  water  anywhere  in  my  towns, 
even  large  swamps  and  wet-weather  streams  going  dry.  The  effec- 
tiveness and  economy  of  our  work  could  be  increased  if  most  of  the 
drainage  work  were  done  during  this  dry  season,  rather  than  during 
the  spring  and  early  summer,  when  the  ground  is  covered  with  water. 
Maintenance  expenditures  would  doubtless  be  increased,  but  would 
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be  compensated  for  by  the  decreased  cost  of  ditching  unhampered 
by  mud  and  deep  water.  If  possible,  also,  fall  campaigns  in  certain 
places  could  be  arranged  to  begin  immediately  after  the  cotton  crop 
is  picked,  when  there  is  no  outside  demand  for  labor.  With  more 
abundant,  and  consequently  better  labor,  working  on  dry  land,  im- 
hampered  by  boots,  which  are  an  important  item  of  expense,  I  think 
our  results  would  be  much  more  satisfactory  than  at  present. 

Mr.  Le  Prince.  The  next  paper  will  be  "Malaria  statistics"  by 
Mr.  A.  W.  Fuchs. 
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A.  W.  FucHs, 

•   Associate  Sanitary  Engineer,  U.  S.  Public  Sealth  Service. 

A  knowledge  of  the  prevalence  of  malaria  is  essential  in  antima- 
larial work.  First,  it  serves  as  a  guide  in  the  selection  of  places  for 
campaigns.  Where  malaria  is  scarce  the  appropriation  required  for 
control  measures  may  be  so  large  as  to  be  unwarranted  in  view  of  the 
limited  results  attainable.  Again,  where  for  some  reason  or  other 
the  choice  is  limited  to  one  of  several  towns,  preference  should  be 
given  to  that  place  where  the  cost  of  control  will  be  a  minimum  per 
case  of  malaria.  Secondly,  it  affords  a  measure  of  the  effect  of  anti- 
malarial campaigns,  not  only  from  year  to  year,  but  from  month  to 
month  during  the  period  of  control.  Most  important  of  all  it  is 
of  paramount  importance  in  establishing  the  need  of  appropriations 
for  contemplated  work  and  in  justifying  the  investment  made  in  work 
already  undertaken. 

Malaria  figures  may  be  obtained  from  State  or  county  morbidity 
files,  from  physicians'  reports  of  the  percentage  of  their  practice 
contributed  by  malaria  and  of  the  number  of  cases  or  calls  for  ma- 
laria, from  a  malaria  census,  from  prescriptions  for  malaria  on  file 
at  drug  stores,  from  claims  and  benefits  paid  for  malaria  by  indus- 
trial and  health  insurance  companies,  from  sickness  records  at  mills, 
and  from  absences  from  school  on  account  of  malaria. 

State  and  county  morbidity  records,  because  of  their  easy  access, 
would  be  ideal  sources  of  malaria  statistics  were  it  not  for  the  unfor- 
tunate fact  that  very  few  States  require  malaria  reporting.  To  be 
sure,  the  returns  from  this  source  are  incomplete  during  the  first  few 
years,  but  the  sooner  such  reporting  is  made  compulsory  in  each 
State,  the  earlier  will  reliable  figures  become  available  for  future  use. 
It  should  be  the  policy  of  State  health  officers  in  those  States  where 
malaria  is  a  serious  problem  to  obtain  legislative  provision  for  ade- 
quate malaria  case  reporting.  As  there  is  no  such  data  available  for 
North  Carolina,  where  I  have  done  most  of  my  malaria  work,  I  shall 
refer  to  Dr.  Leathers's  paper  read  at  the  convention  of  the  Southern 
Medical  Association  at  Louisville,  Ky.,  November  15, 1920,  for  a  fur- 
ther discussion  of  this  subject. 

In  the  absence  of  State  and  county  reports  it  is  natural  to  turn  to 
the  practicing  physician  for  such  information.  Estimates  by  doctors 
of  the  percentage  of  their  practice  during  the  summer  and  fall  con- 
tributed by  malaria  constitute  a  preliminary  guide  to  the  desirability 
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of  an  antimalaria  campaign.  At  Goldsboro,  N.  C,  these  estimates 
varied  from  10  to  76  per  cent,  and  averaged  28  per  cent  for  the  five 
doctors  interviewed.  Dr.  Rankin  raises  the  point  that  if  similar  per- 
centages were  obtained  from  the  doctors  for  all  the  common  diseases 
the  total  would  often  be  above  100  per  cent.  As  I  have  never  tried 
this,  I  am  not  in  position  to  deny  his  statement.  However,  the  esti- 
mates made  by  Goldsboro  physicians  were  later  closely  substantiated 
by  figures  submitted  by  three  insurance  companies  whose  records 
showed  that  during  1919  the  claims  paid  for  malaria  constituted  22 
per  cent  of  all  claims  for  sickness  paid  by  these  companies  in  Golds- 
boro. 

Physicians'  current  case  reports  are  not  nearly  so  difficult  to  obtain, 
especially  if  solicited  at  intervals,  as  records  for  past  years.  It  is 
easier  for  the  doctor  to  promptly  record  a  case  just  visited  than  it  is 
for  him  to  search  his  records  for  cases  occurring  during  an  entire 
year  past,  and  he  naturally  balks  at  such  a  task.  It  would  seem  best, 
for  the  sake  of  better  cooperation  by  physicians  as  well  as  greater 
accuracy  in  records,  to  arrange  for  the  doctors  to  start  their  malaria 
case  records  a  year  in  advance  of  an  antimalarial  campaign.  Instead 
of  necessitating  a  lengthy  search  through  an  entire  year's  daybook  or 
account  book,  or  worse  still  his  memory,  for  names  of  patients  who 
to  the  best  of  the  doctor's  recollection  were  treated  for  malaria,  such 
a  plan  would  make  available  accurate  records  with  little  trouble  to 
the  doctor.  In  the  cooperative  towns  of  North  Carolina  only  one- 
fourth  of  the  doctors  kept  individual  case  records  for  1919,  whereas 
during  1920  case  reports  were  obtained  from  over  three-fourths  after 
they  had  been  supplied  with  proper  forms  and  impressed  with  the 
necessity  for  records.  The  following  table  illustrates  this  difference 
in  the  value  of  the  figures  for  the  two  years : 

Malaria  cases  reported  ly  doctors  at  Ooldshoro^  N.  C, 
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March 

April 

May 

June 


July 

Auj^st 

September. 
October... 
November. 
December. 


Month. 


1919 
total. 


3 

4 

5 

7 

9 

17 

71 

137 

162 

127 

95 

6 


iprom  Jan.  l  to  Oct.  13. 


19201 


Prob- 
ably 
con- 
tracted 
else- 
where. 


Pre. 
vious 
bis- 
tory 
posi- 
tive. 


New 
local 
cases. 


1 
1 
1 

4 

5 


2 
4 
2 
8 
3 
3 
7 


Total. 


5 
4 

2 

5 

13 

4 


2 
10 

7 
11 
12 
21 
12 
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137 
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117 


95 


In  the  above  table,  as  well  as  in  the  chart  representing  the  table 
graphically,  the  1919  cases  of  only  those  eight  doctors  who  also 
reported  tiieir  1920  cases  are  included  in  order  that  a  proper  com- 
parison between  the  two  years  may  be  made.    Thus,  there  was  a 

total  of  75  cases  from  Janu- 
ary 1  to  October  13,  1920, 
while  for  the  same  period  in 

1919  there  had  been  470,  or 
a  reduction  of  84  per  cent. 
The  value  of  individual  case 
records  giving  histories  of 
the  cases,  as  summarized  for 

1920  in  the  above  table,  lies 
in  the  clue  provided  as  to  the 
success  or  failure  of  control 
measures,  for  the  occurrence 
of  chronic  cases  or  of  cases 
contracted  elsewhere  is  not 
to  be  credited  to  the  failure 
of  the  control  work.  Fur- 
thermore, the  collection  of 
reports  at  frequent  intervals 
^vill  serve  as  a  check  on  the 
satisfactory  progress  of  the 
work,  as  an  unduly  high  re- 
|x)rt  will  point  immediately 
to  a  weakness  in  the  control, 
which  may  be  rectified  with- 
out delay. 

The  cases  for  1919  were  ob- 
tained  by  personal  calls  on 
the  doctors.  For  the  1920 
cases  printed  forms  were  first 
mailed,  and  the  doctors  were 
requested  to  supply  the  name, 
address,  age,  sex,  color,  date 
first  seen,  length  of  residence 
in  town;  and  date  of  last 
previous  attack  for  each  case. 
Few  of  the  doctors  gave  all 
this  information,  in  fact 
some  did  not  enter  their  cases  on  the  forms  until  they  were 
personally  called  for;  but  on  the  occasion  of  such  call  the  doctor 
was  asked  for  a  history  of  each  case  with  reference  to  places  of 
residence  during  the  month  immediately  preceding  the  attack,  and 
also  to  its  acute  or  chronic  character.    It  is  significant  to  note  that 
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Fig 


12. — Malaria  cases  reporti'd  by  months  for 
1919  and  1920,  Goldsboro,  N.  C.  (Cases  n- 
ported  by  67  per  cent  of  all  physicians.)  A.  W. 
Fuchs,  November,  1920. 
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a  number  of  per£k>nal  calls,  in  some  cases  half  a  dozen,  were  made 
on  the  doctors  before  their  1919  cases  were  obtained,  while  later  those 
for  1920  were  received  usually  on  the  first  visit.  There  is  no  doubt 
that  the  mailing  of  requests  to  the  doctors  for  their  cases  placed 
them  on  the  defensive  when  the  data  was  later  called  for  in  person. 

While  information  for  past  years  obtained  from  the  doctors'  case 
records,  day  book,  account  book,  or  from  memory,  as  the  case  may 
be,  is  not  100  per  cent  accurate,  it  is  often  the  best,  sometimes  the 
only  information  available.  I  have  found  them  more  reliable  in 
North  Carolina  than  returns  from  malaria  censuses.  The  important 
point  to  remember  is  that  the  reliability  of  such  data  depends  on  the 
percentage  of  doctors  reporting.  Figures  obtained  by  applying  to  all 
the  doctors  the  average  number  of  cases  reported  by  10  per  cent  of 
the  local  physicians  may  be  questionable,  but  averages  of  reports  from 
70  per  cent  can  not  be  far  wrong  in  estimating  the  total  number  of 
cases  treated  in  a  town. 

Betums  from  malaria  censuses  may  be  reliable  under  certain  con- 
ditions, but  our  experience  in  North  Carolina  has  been  discouraging. 
At  Goldsboro,  the  population  of  which  is  11,800,  two  separate  cen- 
suses taken  by  different  persons  but  for  the  same  year  gave  returns 
that  were  far  apart.  The  first,  taken  in  December,  1919,  by  four 
members  of  the  woman's  club,  and  covering  6  per  cent  of  the  popula- 
tion, showed  positive  histories  for  1919  in  21  per  cent  of  the  persons 
interviewed ;  the  second,  taken  two  months  later  by  two  men  from  the 
State  board  of  health,  and  covering  17  per  cent  of  the  population, 
showed  only  3  per  cent  positive  histories.  An  investigation  of  this 
decided  discrepancy  was  made  by  selecting  homes  visited  in  both 
censuses  and  by  revisiting  these  places  in  company  with  the  women 
who  had  taken  the  first  census.  It  was  found  that  in  some  instances 
the  persons  interviewed,  all  whites,  admitted  having  correctly  re- 
ported cases  to  the  woman  census  taker,  with  whom  they  were  ac- 
quainted, but  having  deliberately  lied  to  the  men,  who  were  stran- 
gers. The  motives  that  prompted  such  action  were  evidently  a  dis- 
like of  publicity,  a  disinclination  to  supply  the  information  to  stran- 
gers, and  possibly  a  vague  fear  of  quarantine.  In  another  instance  the 
woman  census  taker  had  made  returns  that  were  inaccurate,  purely 
out  of  zeal  for  the  antimalaria  campaign.  The  investigation  showed, 
therefore,  that  whereas  in  some  instances  the  women's  returns  were 
correct,  in  others  they  were  too  high ;  also  that  the  men's  figures  were 
too  low.  But  there  was  no  way  of  arriving  at  the  correct  figures  from 
these  returns.     , 

But  census  taking  in  colored  sections  we  found  even  more  difficult 
than  among  whites.  Out  of  50  homes  visited  in  Little  .Washington-, 
a  colored  district  of  Goldsboro,  only  two  positive  histories  were 
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obtained.  Yet  one  negro  doctor  reported  treating  S50  cases  of 
malaria  in  Little  Washington  during  1919.  The  darky  is  by  nature 
secretive  regarding  such  matters  and  entertains  a  fear  of  quarantine 
or  vaccination  in  spite  of  all  e^^planations  to  the  contrary.  On  a 
number  of  occasions  I  have  managed  to  obtain  frank  reports  from 
Negroes  by  explaining  that  I  was  anxious  to  find  out  whether  they 
were  bothered  with  mosquitoes  and  malaria,  and  that  if  there  were 
enough  to.  warrant  it,  we  would  undertake  work  to  get  rid  of  them. 

Malaria  census  data  have  the  disadvantages,  compared  with  doc- 
tors' reports,  of  being  more  difficult  to  collect  and  of  not  being 
available  until  after  the  end  of  the  year..  Where  they  can  be  re- 
liably obtained  they  have  the  advantage  of  revealing  all  cases  of 
malaria,  while  the  doctors'  reports  take  no  account  of  cases  that  are 
^home  treated."  But  for  satisfactory  census  returns  the  census 
should  be  taken  immediately  after  the  end  of  each  year  to  eliminate 
errors  of  memory ;  it  should  be  taken  by  the  same  person  for  succes- 
sive years  to  avoid  differences  due  to  personal  equation;  it  should  be 
taken  preferably  by  a  trained  local  nurse  who  is  acquainted  locally 
and  who  can  recognize  a  history  of  malaria. 

The  use  of  doctors'  prescriptions  on  file  at  drug  stores  as  a  measure 
of  the  prevalence  of  malaria  was  attempted  at  Goldsboro  immediately 
after  the  inadequacy  of  the  census  returns  became  apparent  The 
prescriptions  were  examined  by  a  young  physician  detailed  by  the 
State  board  of  health,  and  the  data  were  compiled  by  myself.  Be- 
cause of  the  tremendous  number  of  prescriptions  on  hand,  only  those 
filled  during  the  four  summer  months  from  July  to  October,  1919, 
were  examined.  The  results  obtained  in  the  two  drug  stores  visited 
were  remarkably  close.  Out  of  3,219  prescriptions  examined  125,  or 
4  per  cent  of  the  total,  were  for  malaria  treatment.  Prescriptions 
considered  as  indicating  malaria  were  those  in  which  more  than 
one-half  of  the  active  ingredients  consisted  of  quinine  and  those  for 
Warberg's  tincture  and  for  Vinatone  and  Febritone,  proprietary 
remedies  prescribed  by  some  of  the  local  physicians  for  malaria 
patients  with  intolerance  to  quinine.  Only  prescriptions  by  resident 
doctors  were  included.  If  the  average  for  the  two  drug  stores  visited 
be  applied  to  the  10  drug  stores  in  Goldsboro  the  total  number  of 
malaria  prescriptions  would  be  625.  It  must  be  remembered  that  this 
figure  takes  no  account  of  verbal  prescriptions  for  antimalaria  treat- 
ment or  of  "home  treated"  cases.  This  source  of  data,  therefore, 
can  not  supply  information  covering  the  total  prevalence  of  malaria. 
But  for  the  purpose  of  arriving  at  the  comparative  prevalence  from 
year  to  year  and  for  measuring  the  percentage  reduction  due  to 
antimalaria  measures,  an  examination  of  prescriptions  will  give 
reliable  results  because  errors  of  memory  and  those  due  to  personal 
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equation  of  the  investigator  are  eliminated.     Fnrthennore,  this 
source  of  data  is  available  on  short  notice  whenever  desired. 

Where  the  records  of  industrial  and  health  insurance  companies 
are  available  the  data  is  reliable  because  no  claims  are  paid  without 
medical  examination.  The  local  insurance  agent  will  seldom  have 
the  desired  records  in  proper  shape,  but  the  home  offices  will  usually 
have  them  on  file.  Most  companies  appeared  willing  to  submit 
information  when  assurance  was  given  that  the  identity  of  the 
records  would  be  considered  confidential.  An  idea  of  the  possibilities, 
also  the  limitations,  of  this  source  of  information  may  be  obtained 
from  the  following  table: 

Insurance  companies''  reports  of  malaria  for  Ooldsboro,  N.  C,  1919, 


iBsnrance  company. 

Malaria 
claims. 

1 

Malaria 
benefits. 

Total 
claims 

all 
causes. 

Total 
benefits 

causes. 

Total 
T)61ie7- 
fiolders. 

Peroent- 

muula 
claims 
of  total 

Peivent- 

beneflts 

of  total 

benefits. 

Peroent- 

of  total 
fiSden. 

A 

79 

IS20 

682 

1548 

12.803 

2.00A 

11.6 
56.8 

11.5 

3.8 

B 

1312 

W—t  tWiW                        _,   .  ,  . 

C» 

D 

65 
85 

294 
239 

B 

939 

2,964 

i,625 

10.1 

7.9  ■            5,8 

F« 

1 

1 

i 

i  For  6  months  ending  March,  1920. 
s  Keeps  no  separate  records. 
*  No  reply. 

The  information  requested  included  malaria  claims,  malaria  bene- 
fits, total  claims  for  all  causes,  total  benefits  for  all  causes,  and  total 
number  of  policies  in  force,  by  months  for  1919.  The  above  tabu- 
lation shows  how  much  of  this  data  was  submitted.  Of  the  six  com- 
panies consulted,  two  gave  all  the  figures,  two  submitted  partial 
data,  one  kept  no  separate  records  for  different  towns,  and  one  mad(» 
no  reply.  The  number  of  claims  paid  for  malaria  varies  from  10 
to  56  per  cent,  averaging  22  per  cent,  of  all  claims  paid  for  sickness. 
The  relation  between  malaria  benefits  and  total  benefits,  for  the 
companies  that  presented  these  figures,  is  approximately  the  same 
as  that  between  malaria  claims  and  total  claims.  It  is  interesting 
to  note  that  claims  for  malaria  were  paid  to  5  per  cent  of  all  policy 
holders.  It  was  expected  that  this  figure  would  represent  the  per- 
centage of  the  city's  population  having  malaria,  but  it  is  evidently 
less  than  the  latter,  because  some  malaria  cases  do  not  apply  for 
claims,  particularly  in  light  attacks,  while  chronic  cases  having  no 
acute  attacks  probably  receive  no  benefits.  It  seems,  on  the  whole, 
that  if  all  insurance  companies  operating  in  malarious  sections  were 
impressed  with  the  benefits  they  derive  from  antimalarial  work, 
better  cooperation  would  be  obtained  from  them* 
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At  the  large  mills  where  adequate  medical  8ni)ertifflon  is  pro- 
vided records  may  be  available  showing  malaria  cases,  time  lost  on 
account  of  malaria  among  employees,  and  increased  production  fol- 
lowing malaria-control  operations.  Such  is  not  the  case  in  the  demon- 
stration towns  of  North  Carolina. 

Absences  from  school  on  adcount  of  malaria  constitute  an  impres- 
sive argument  for  malaria  control  before  women's  organizations. 
At  Farmville,  N.  C,  school  records  of  absences  were  looked  up,  and 
notes  were  sent  to  the  parents  of  the  absentees  requesting  them  to 
indicate  absences  due  to  malaria.  Out  of  six  grades  with  a  total 
enrollment  of  178  pupils,  47,  or  26  per  cent,  had  been  absent  because 
of  malaria  between  October  1  and  December  31,  1919.  For  the  24 
cases  in  which  the  length  of  absence  was  reported  the  accumulated 
absences  totaled  261  days,  or  an  average  of  11  days  per  case. 

The  need  of  more  data  of  this  kind  is  urgent  because  of  its  value 
in  support  of  antimalaria  appropriations.  Were  representative 
figures  at  hand  it  would  be  possible  to  present  convincing  financial 
statements  to  those  business  men  to  whom  the  mere  prevention  of 
disease  and  distress  makes  no  such  strong  appeal  as  the  promise  of 
large  dividends  on  an  investment.  It  could  then  be  shown,  for  ex- 
ample, that  at  Goldsboro  the  reduction  of  84  per  cent  in  malaria 
cases  meant  a  saving  of  810  cases  in  1920;  that  each  case  of  malaria 
among  working  people  represents  two  visits  by  the  doctor  at  a  cost 
of  $4;  a  loss  of  11  days'  wages,  at  $4  a  day,  making  $44;  $1  for 
medicine;  or  a  total  of  $50;  that  one-half  of  the  cases  thus  prevented 
would  have  occurred  among  workers;  and  that  the  resulting  saving 
of  $20,250  to  the  citizens  of  Goldsboro  represents  a  dividend  of 
over  300  per  cent  on  the  city's  investment  of  $5,026  for  malaria  work 
in  1920.  Of  course,  such  a  statement  does  not  show  the  loss  in  cur- 
tailed production  for  the  manufacturer,  in  smaller  volume  of  business 
for  the  merchant,  in  diminished  freight  for  the  railroad,  in  reduced 
real  estate  values  and  rentals,  or  in  any  of  those  factors  which  stunt 
the  economic  growth  of  a  community,  but  to  which  definite  cash 
values  can  not  be  assigned. 

How  do  the  malaria  figures  from  different  sources  compare?  At 
Goldsboro  the  average  of  the  two  1919  malaria  censuses  indicated  that 
12  per  cent  of  the  population  had  malaria ;  doctors  reported  that  966 
cases,  or  9  per  cent  of  the  population,  were  treated  for  malaria; 
drug  stores  showed  625  malaria  prescriptions,  or  that  6  per  cent  of 
the  population  had  prescriptions  filled  for  malaria;  and  insurance 
companies  indicated  that  5  per  cent  of  their  policyholders  received 
benefits  on  account  of  malaria.  When  the  figures  for  1920  are  avail- 
able, it  will  be  interesting  to  compare  the  percentage  reductions  de- 
rived from  the  different  sets  of  data« 
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In  conclusion  I  would  urge  that  State  health  officers  obtain  and 
enforce  legislation  for  State- wide  malaria  reporting;  that  doctors 
be  supplied  with  forms  and  requested  to  keep  malaria  case  records 
beginning  with  the  year  preceding  control  measures;  that  malaria 
censuses  be  taken  for  successive  years  by  a  local  trained  nurse ;  that 
better  cooperation  be  obtained  from  insurance  companies ;  and  finally 
that  each  man  present  make  every  effort  to  collect  data  showing 
economic  losses  due  to  malaria  in  such  mass  that  representative 
figures  will  eventually  be  available. 

Mr.  Le  Prince.  The  next  paper  will  be  "  Surveys  and  maps,"  by 
Mr.  Buck. 

Mr.  Buck.  Mr.  Chairman,  although  my  subject  is  surveys  and 
maps,  what  I  have  to  say  is  chiefly  concerned  with  a  discussion  of 
what  Mr.  Fuchs  has  already  mentioned  in  his  paper  on  ^Malaria 
statistics." 


SURVEYS  AND  MAPS, 


C.  E.  Buck, 

Sanitary  Enifineer,  IntematUmal  Health  Board. 

Surveys  and  maps  form  the  foundation  upon  which  the  malaria- 
control  demonstration  work  is  to  be  built.  3ince  the  time  is  alto- 
gether too  limited  to  present  the  entire  subject,  I  shall  confine  myself 
chiefly  to  the  discussion  of  what  I  believe  to  be  the  cornerstone  of  this 
foundation — ^the  securing  of  an  accurate  malaria  index. 

The  object  of  our  demonstrations  is  to  prove  to  the  people  in  the 
various  States  in  which  we  are  working  that  in  an  urban  community 
malaria  can  be  eliminated  and  at  a  cost  which  will  insure  an  actual 
^onomic  saving  to  that  community.  How  are  we  to  prove  to  a  city 
council  that  we  have  effected  a  saving-  for  their  city  unless  we  know 
what  the  malaria  status  of  that  city  is  and  has  been ) 

Granted  that  we  must  know  this,  how  shall  we  go  about  getting  that 
figure?  The  general  methods  of  getting  a  malaria  index  are  familiar 
to  us  all,  and  it  is  hardly  reasonable  to  suppose  that  any  brand  new 
method  can  be  devised,  yet  I  believe  that  we  can  make  better  use  of 
the  tools  with  which  we  are  already  working.  There  is  no  single 
method  or,  for  that  matter,  any  combination  of  methods  which  will 
give  us  an  absolutely  accurate  figure.  It  is,  however,  probable  that 
some  sources  of  information  will  give  us  a  figure  which  is  correct 
within  certain  limits,  say  a  few  per  cent.  It  is  for  us,  then,  to  take 
the  means  by  which  we  can  arrive  at  the  more  nearly  correct  figure, 
to  avoid  such  mistakes  as  can  be  avoided,  and  to  correct  for,  in  so  far 
as  we  are  able,  the  unavoidable  inaccuracies. 

In  order  to  make  clear  some  of  the  difficulties  which  we  encounter, 
let  us  discuss  for  a  moment  the  various  sources  of  information  which 
we  are  at  present  using  in  the  establishment  of  such  an  index. 

In  the  malaria  census  made  by  a  house-to-house  canvass  we  can,  of 

course,  avoid  the  errors  which  would  inevitably  result  from  taking 

too  low  a  percentage  of  the  population  or  from  confining  too  large  a 

percentage  of  our  interviews  to  one  particular  part  of  the  community. 

Naturally  the  more  evenly  we  distribute  our  interviews  over  the 

entire  community  and  the  larger  the  percentage  of  the  population 

we  take  the  more  reliable  will  be  our  figure.    The  question  may  well 

be  asked,  How  low  a  percentage  of  the  population  can  be  included 

and  still  give  us  a  dependable  result  t    It  seems  to  me  that  it  depends 

very  largely  upon  the  size  of  the  town.    For  example,  10  per  cent 

of  a  city  of  10,000  would  probably  be  ample,  whereas  it  would  ob- 
viously be  unfair  to  depend  upon  results  obtained  from  only  10  per 

cent  of  a  town  of  200.   Would  it  not  be  well  for  us  all  to  come  to  some 
182 
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a^eement  as  to  the  minimum  percentage  which  could  be  taken  in 
towns  of  varying  sizes,  and  still  give  us  fairly  accurate  results? 

By  whom  should  such  a  census  be  taken?  If  taken  by  some  local 
organization  such  as  the  Woman's  Club,  civic  league,  or  high-school 
Students  it  is  found  that  the  resultant  figure  is  often  too  high.  This 
is  particularly  true  in  a  community  where  the  people  are  anxious 
to  have  the  work  done,  and  in  their  zeal  to  have  the  program  go 
through  exaggerate  the  amount  of  malaria  which  exists.  On  the 
other  hand,  local  organizations  often  fail  to  interview  many  of  ^he 
Negroes,  who  usually  live  on  the  outer  edges  of  town,  where  malaria 
is  most  prevalent,  with  the  result  that  in  this  respect  their  figure  is 
too  low.  Thus  frcm  one  cause  we  appear  to  get  too  high  a  percentage 
and  from  another  too  low.  Will  these  inaccuracies  in  opposite  di- 
rections tend  to  make  the  total  result  fairly  nearly  correct!  It  is, 
I  think,  doubtful,  and  where  there  is  no  particular  anxiety  on  the 
part  of  the  people  toward  taking  up  the  work  we  shall  probably  get 
a  figure  which  is  too  low. 

When  the  census  is  taken  by  trained  men,  usually  outsiders,  we 
seem  invariably  to  get  too  low  a  perc  entage  of  infection  owing  to  the 
fact  that  people  are  loath  to  admit  to  outsiders  that  they  have  had 
malaria.  Negroes  are  particularly  prone  to  say  no  to  any  questions 
regarding  malaria  for  fear  that  an  affirmative  answer  will  lead  to 
vaccination  or  quarantine. 

Doctors'  reports  will,  I  believe,  give  us  the  most  reliable  figure 
upon  which  to  base  our  estimate  of  savings  which  will  accrue  to  a 
commimity  as  a  result  of  getting  rid  of  malaria.  But  the  question 
naturally  arises  as  to  what  percentage  of  the  doctors  it  is  necessary 
to  get  reports  from  ?  May  we  take  50  per  cent,  or  must  we  have  76 
or  80  per  cent!  This  would  depend  upon  the  number  of  doctors. 
If  we  had  20  doctors  and  got  reports  from  10  of  them  it  would  prob- 
ably be  justifiable  to  use  these  figures.  If,  however,  we  liave  two 
doctors  and  only  one  of  them  reports  it  is  doubtful  whether  his  fig- 
ures would  be  representative  of  the  whole  community. 

What  shall  we  do  with  the  doctors  from  whom  we  are  unable  to 
get  reports!  Shall  we  disregard  them  altogether;  shall  we  assign  to 
each  one  the  average  number  of  cases  as  represented  by  the  reports  of 
the  other  doctors  in  the  community ;  or  shall  we  assign  to  each  the 
lowest  number  of  cases  reported  by  any  of  the  doctors!  It  would 
seem  to  me  to  be  fair  to  count  each  one  as  having  the  average  number 
of  cases.  Let  us  try  to  come  to  some  agreement  as  to  the  policy  to 
be  adopted  in  this  case  as  well  as  in  all  other  cases  in  which  there 
could  be  any  doubt  as  to  what  policy  to  pursue. 

Although  every  effort  should  be  made  to  get  cases  of  malaria,  and 
only  such  cases  as  occurred  within  the  corporate  limits,  it  may  in 
some  instances  be  impossible  to  get  anything  better  than   total  oalk 
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for  malaria.  Where  such  a  condition  exists  are  we  jxistified  in  assum- 
ing that  a  case  of  malaria  will  average  two  calls  and  dividing  the 
numher  of  calls  by  two  in  order  to  get  cases?  I  found  that  it  was  the 
general  consensus  of  opinion  among  about  30  doctors  interviewed 
that  a  malaria  case  would  not  average  2  calls.  Of  course  we  ought  to 
have  ft  great  many  more  figures  before  accepting  this  as  true,  but  it 
at  least  seems  reasonable. 

What  relation  exists  between  the  number  of  cases  of  malaria  as 
reported  by  doctors  and  the  total  number  of  cases  in  the  community? 
It  is  probable  that  not  over  half  of  the  people  having  malaria  see  a 
doctor,  but  this  is  merely  an  assumption.  Headquarters  should  be 
able  to  give  us  some  valuable  information  on  this  point  by  compar- 
ing the  figures  of  the  house-to-house  census  with  the  doctors'  reports. 

Although  druggists'  prescriptions  and  records  of  sales  of  chill  ton- 
ics, insurance  companies'  reports,  and  mill  and  factory  statistics,  may 
be  extremely  helpful,  and,  perhaps,  in  some  communities  of  para- 
mount importance,  in  general  they  can  not  be  relied  upon  as  the  chief 
means  of  getting  a  malaria  index; 

'  All  of  this  discussion  leads  us  to  the  conclusion  that,  although  all 
methods  have  there  inaccuracies,  some  are  more  reliable  than  others; 
that  we  .are  not  all  using  the  same  method  or  combination  of  methods; 
and  that  even  should  we  use  the  same  method  there  would  still  be  a 
great  variation  in  the  way  in  which  we  adjusted  the  information  ob- 
tained. 

'  It  is  to  be  hoped  that  as  a  result  of  this  discussion  we  shall  all 
icome  to  some  agreement,  both  as  to  the  best  method  to  be  used  in  es- 
tablishing a  malaria  index,  and  as  to  the  adjustment  of  the  informa- 
•Ition  gathered  by  this  method. 

It  is  my  personal  opinion  that  doctor^'  reports  should  be  adopted 
as  the  means  of  securing  the  index.  Although  subject  to  certain 
inaccuracies  and  not  giving  us  the  actual  amount  of  malaria,  they 
will  give  us  a  minimum  malaria  index  which  is  practically  indis- 
putable. With  doctors'  reports  as  the  basis  of  our  figure  we  can  say 
that  we  have  at  least  so  much  malaria,  probably  a  great  deal  more, 
but  certainly  not  less. 

As  to  the  policy  to  be  adopted  in  gathering  and  adjusting  the 
information,  I  believe  that  we  ought  to  have  at  least  a  majority  of 
the  doctors  reporting;  that  we  are  justified  in  assigning  to  doctors 
failing  to  report  the  average  number  of  cases  as  reported  by  the  other 
•doctors  in  the  community;  that  every  effort  should  be  made  to  get 
ceases  of  malaria,  and  only  such  cases  as  occurred  within  the  corporate 
limits,  but  where  we  have  only  calls  it  should  be  permissible  to  divide 
the  calls  by  two  in  order  to  get  the  cases.  Beyond  this,  if  we  are  to 
jkeep  our  figure  ia  any  way  reliable,  I  do  not  believe  it  wise  for  us 
•to.  change  the  figures  as  reported. 
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Just  one  more  point  which  Dr.  Rankin  wanted  brought  up.  How 
high  a  percentage  of  malaria  must  we  haye  in  a  community  in  order 
to  justify  our  going  ahead  with  a  malaria-control  demonstration? 
Personally  I  do  not  believe  it  depends  upon  percentage  at  all.  It 
seems  to  me  that  it  is  a  comparison  of  the  cost  of  malaria  to  a  com^ 
mimity  with  the  cost  of  getting  rid  of  it  which  will  determine  our 
decision.  This  brings  up  the  question  of  how  much  does  a  case  of 
malaria  cost  a  community?  If  we  could  get  some  reliable  statistics 
on  this  cost  it  would  be  very  simple,  with  the  number  of  cases  and 
the  estimate  of  the  cost  of  the  work  before  us,  to  determine  very 
closely  what  savings  we  could  effect  for  any  given  community. 

Discussion. 

Mr.  Lb  PMNcaB.  Dr.  Bass,  after  extensive  investigations  in  Mis- 
sissippi, says  he  found  that  about  one  out  of  every  five  cases  in  the 
colored  population  sees  a  doctor. 

Mr.  Johnson.  My  doctors  didn't  sign  up  either.  I  told  the  State 
health  officer  in  July  that  I  wasn't  getting  these  reports.  He  said, 
"  Oh,  I  think  I  can  get  them  for  you,  and  I'll  do  it."  But  he  hasn't 
had  much  more  success  than  I  did,  and  recently  told  me  it  just 
couldn't  be  done.  If  the  State  health  officer  can  not  get  them  to 
make  these  reports,  how  much  effect  do  you  think  the  pleading  of  an 
engineer  will  have? 

I  don't  want  you  to  think  that  I  am  degenerating  into  a  mere  at- 
tack on  doctors.  Our  Alabama  doctors  have  supported  the  work 
magnificently  this  year,  and  have  given  of  their  time  and  efforts  un- 
stintingly.  I  believe  the  success  which  has  attended  the  work  is  due 
to  them  perhaps  more  than  to  any  other  one  cause.  But  the  very 
doctors  who  have  helped  the  most  are  the  ones  who  simply  will  not 
report  cases.  We  can  not  rely  on  using  the  cases  reported  by  the 
doctors  as  the  index  of  the  amount  of  malaria  in  Alabama,  for  if  we 
did  we  would  be  forced  to  the  conclusion  that  there  was  practically 
none  of  the  disease  in  the  State  and  that  malaria  control  work  there 
was  needless.  I  think  we  all  know  that  such  is  not  the  case,  and  we 
must  gauge  the  amount  of  malaria  in  Alabama  by  some  different 
method. 

Mr.  Stromquist.  I  wasn't  able  to  get  any  reports  last  year  or  this 
year.  The  doctors  don't  report  malaria.  The  most  discouraging 
part  of  the  work  to  an  engineer  is  that  he  can't  get  data  to  show  what 
results  he  has  accomplished,  particularly  to  an  engineer  who  is  accus- 
tomed to  dealing  with  accurate  figures. 

Mr.  LoE  Pkincb.  I  would  like  to  ask  if  there  is  anybody  here  who 
has  succeeded  in  getting  statistics  that  were  valuable. 

Dr.  Babber.  I  do  not  claim  to  have  succeeded  in  getting  accurarte 
statistics  of  malaria  incidence,  but  I  will  tell  what  I  tried  to  do  in 
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one  town.  Through  the  cooperation  of  local  physicians  I  attempted 
to  secure  blood  slides  of  cases  suspected  of  malaria  before  quinine 
was  given.  A  fair  number  of  slides  was  obtained,  only  a  small  per- 
centage of  which  showed  parasites.  Again,,  we  searched  for  cases 
by  means  of  a  house-to-house  canvas  and  examined  blood  slides  of  all 
cas^s  at  all  suspicious  of  malaria.  We  employed  a  third  method,  one 
which  has  been  mentioned  in  this  meeting,  the  determination  of  the 
percentage  of  absences  from  school  due  to  illness.  In  this  town  ab- 
sences due  to  all  sorts  of  illness  during  the  relatively  malarious  weeks 
between  the  middle  of  September  and  the  middle  of  October  was 
only  about  3.3  per  cent  of  the  attendance.  Further,  we  determinexi 
the  parasite  index  of  two  colored  schools.  This  index,  about  5  per 
cent  of  nearly  70  persons  examined,  compared  favorably  with  a  school 
I  once  examined  in  the  Philippines,  which  gave  nearly  60  per  cent 
positive  at  one  examination. 

Dr.  Fricks.  I  should  like  to  say  just  one  word  about  malaria  sta- 
tistics. I  can't  get  away  from  the  idea  that  the  State  health  officer 
is  properly  responsible  for  the  determination  of  the  prevalence  of 
malaria  in  any  community  within  the  State.  That  seems  to  me  to 
be  perfectly  evident  and  clear.  Also  that  the  sanitary  engineer 
ought  not  to  be  expected  to  make  a  survey  for  the  determination 
of  malaria  prevalence  in  any  town  in  which  he  comes  to  do  drainage 
work. 

I  realize  some  of  the  difficulties  under  which  you  are  placed  in 
the  field,  and  that  your  interest  in  the  work  will  prompt  you  to  use 
every  method  that  comes  to  your  mind  in  determining  just  how  much 
malaria  there  is  in  your  community  so  you  can  show  just  what  you 
have  done  at  the  end  of  the  season.  But  I  think  that  the  State 
health  officer  should  furnish  information  as  to  malaria  incidence 
in  selected  towns  and  is  actually  responsible  for  this  information  in 
carrying  on  his  part  of  the  cooperative  agreement  under  which  we 
are  working. 

I  agree  with  Mr.  Buck  in  the  statement,  which  I  understood  him 
to  make  about  the  doctors'  reports,  that  in  the  beginning  they  should 
be  considered  as  the  minimum  standard  of  malaria  prevalence. 

Now,  as  to  the  doctors'  monthly  reports,  I  did  not  hear  anyone 
answer  the  question  as  to  how  many  of  you  were  getting  such  reports. 
But  these  reports  are  provided  for  in  our  original  agreement — ^the 
doctors  in  each  one  of  the  towns  should  furnish  a  monthly  report  of 
malaria  cases  treated.  Now,  understand  this  is  separate  from  the 
report  that  Mr.  Buck  mentioned  as  the  minimum  standard  in  the 
beginning,  but  in  carrying  on  the  work  all  through  the  season  you 
are  expected  to  get  from  the  doctors  in  your  community  a  monthly 
report  of  malaria  cases.  I  don't  know  how  many  of  you  got  tiiose 
reports;  there  are  some  that  did,  but  in  case  you  are  not  getting 
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them  the  sanitary  engineers  should  report  that  fact  to  the  State 
health  officer,  and  ask  him  to  assist  in  carrying  out  this  cooperative 
agreement  that  we  have  entered  into. 

Mr.  Magook.  Mr.  Chairman,  I  have  had  the  city  councils  present 
the  matter  of  malaria  reports  to  each  doctor.  We  have  tried  to 
insist  that  each  physician  give  information  each  month  that  would 
let  us  know  who  had  malaria.  I  need  to  have  knowledge  of  where 
cases  originate  in  order  to  control  the  antimosquito  measures.  The 
names  of  the  patients  were  of  value  in  assisting  us  to  distinguish 
new  cases  from  old.  It  is  a  much  better  point  with  the  doctor  to  tell 
him  that  you  wish  data  to  enable  you  to  learn  of  outbreaks  of  malaria 
so  you  can  guard  against  further  spread,  than  to  try  to  get  figures 
for  statistics  that  he  cares  nothing  about 

I  have  practically  complete  records  of  physicians'  malaria  re- 
ports for  each  month  beginning  last  June.  But  I  had  to  go  to  each 
doctor  every  month  in  order  to  get  them.  Reports  giving  names  of  a 
dozen  cases  of  malaria  from  neighboring  houses  in  one  section  of 
Groveton  led  us  to  discover  an  important  Anopheles  breeding  place 
in  a  back  yard.  This  was  in  June.  I  learned  of  no  new  cases  de- 
veloping in  this  block  during  the  remainder  of  the  year.  Prompt 
control  was  possible  because  of  the  knowledge  of  the  location  of  these 
cases. 

Mr.  OiDi  I  am  glad  to  hear  that  some  States  are  in  the  same  class 
as  Georgia  with  regard  to  doctors'  reports.  I  have  about  25  doctors 
and  I  can't  get  figures  from  any  of  them.  It  is  not  intentional ;  they 
are  just  not  used  to  figures. 

I  had  an  inspector  in  two  towns  take  a  malaria  census.  He  uses 
the  regular  malaria  census  cards  to  get  cases  of  malaria,  and  these 
cards  are  referred  to  the  doctors  for  confirmation.  In  that  way  I 
think,  I  got  very  good  results. 

Mr.  Shaw.  I  want  to  ask  a  very  direct  question  of  Dr.  Fricks  and 
Mr.  Le  Prince:  What  is  the  best  plan  for  making  maps  of  the  pre- 
liminary survey?  And  do  you  think  it  is  advisable,  at  the  completion 
of  the  demonstration,  to  prepare  a  tracing  showing  all  ditches,  so 
that  a  new  engineer,  the  local  man,  or  even  a  stranger  to  the  work, 
can  easily  locate  all  water  courses  with  which  he  will  be  concerned? 
I  did  this  in  the  case  of  Baton  Souge,  showing  the  block  lino  dotted 
and  the  streams  and  ditches  as  solid  lines. 

Afr.  Le  Prince.  Not  only  do  I  think  that  should  be  done  but  I 
think  every  breeding  place  should  be  plotted  on  that  map.  I  am 
referring  to  natural  breeding  places,  but  you  will  find  later  on  as 
you  work  in  different  sections  there  are  certain  sections  where  pos- 
sibly once  in  six  years,  say,  there  will  be  formed  new  temporary 
production  areas,  but  in  all  cases  try  to  have  every  known  place 
marked  down  so  the  new  foreman  will  understand  where  his  work  is. 
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It  isn't  essential  to  push  other  more  important  work  out  of  the 
way  in  order  to  make  an  accurate  map,  but  there  should  be  a  map 
that  is  sufficiently  accurate  for  practical  purposes.  Not  only  should 
that  map  be  made,  but  a  copy  of  that  map  should  be  left  with  the 
local  health  officer,  and  a  copy  sent  to  headquarters. 

Dr.  Fricks.  I  would  like  to  mention  the  map  that  Mr.  Johnson 
sent  in  with  his  preliminary  survey.  It  seems  to  me  this  little 
sketch  map,  showing  the  town,  its  location  on  the  railroad,  and  the 
drainage  and  streams,  is  really  valuable.  At  least,  to  me  it  was. 
I  don't  know  how  much  time  it  took  Mr.  Johnson  to  prepare  those 
sketches,  but  I  think  they  were  good. 

Mr.  Le  Prince.  Those  sketches  served  a  good  purpose,  and  I  think 
should  be  made  whenever  possible.    It  took  only  a  little  time. 

Mr.  KoMP.  Mr.  Buck,  I  think,  has  had  some  experience  in  surveying 
from  airplanes,  and  he  may  be  able  to  tell  us  something  about  it. 

Mr.  Le  Prince.  I  would  like  to  hear  it. 

Mr.  Buck.  I  had,  a  little  experience  in  that  line.  The  field  was 
located  on  a  prairie,  and  the  first  thing  I  did,  at  the  suggestion  of 
the  health  officer,  was  to  take  a  flight  over  the  prairie  surrounding 
the  field,  and  I  could  see  the  main  drainage  system  very  well.  I  got 
a  mighty  quick  and  comprehensive  idea  of  the  main  drainage  system. 
Of  course,  following  that  I  had  to  make  a  survey  on  foot.  I  think 
that  some  one  during  the  war  had  taken  a  flight  over  the  territory 
to  map  roughly  the  main  drainage  system  in  that  sed^ion. 

Mr.  KoHP.  During  the  war  I  had  the  opportunity  to  take  some 
photographs  showing  the  very  intricate  drainage  Efystem  on  the 
Mississippi  coast.  Some  seaplanes,  attached  to  a  naval  recruiting 
flotilla,  were  available,  and  with  the  permission  of  the  commander 
I  was  able  to  get  two  dozen  very  interesting. photographs.  Even  in 
very  heavily  wooded  swamps  the  water  was  visible  through  the  trees, 
and  the  photos  supplemented  our  maps  to  a  very  great  extent. 

At  one  of  the  local  photographers'  in  Tupelo,  Miss.,  I  saw  some 
large  aerial  photographs  of  the.  town  taken  from  a  plane  by  fliers 
from  Payne  Field,  near  by.  These  photos  showed  every  bit  of  the 
drainage  system,  including  some  outlying  ponds  that  my  foot  survey 
had  missed,  and  from  them  it  would  have  been  possible,  without 
anything  else,  to  make  all  the  maps  necessary  for  the  report  to  head- 
quarters. I  obtained  copies  of  these  photographs,  and  intend  to 
incorporate  them  in  my  annual  report 

Mr.  Buck.  I  had  the  good  fortune  to  fly  in  the  Army  for  a  couple 
of  years.  During  that  time  we  made  a  good  many  photographic 
maps.  As  you  may  know,  the  cameras  used  on  an  airplane  are 
so  adjusted  that  at  a  given  altitude  a  given  ground  area  will  be 
taken.  In  this  way  a  series  of  photographs  can  be  put  together  to 
make  a  map  the  area  of  which  is  definitely  known.    Tliere  is  no  ques- 
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tion  in  my  mind  but  that  an  airplane  is  admirably  adapted  to 
many  phases  of  our  work.  The  use  of  an  airplane  is  not  nearly 
as  expensive  as  one  might  be  led  to  believe,  and  it  is  my  opinion 
that  one  could  be  used  advantageously  by  the  cooperative  malaria- 
control  agencies. 

Mr.  Le  Prince.  I  will  ask  Mr.  Buck  to  close  the  discussion. 

Mr.  BtrcK.  Mr.  Chairman,  I  heartily  agree  with  what  Dr.  Fricks 
said  in  regard  to  the  State  health  officer  being  responsible  for  the 
malaria  statistics  of  his  own  State.  But  some  of  the  State  health 
departments  havenH;  the  machinery  necessary  to  get  that  informa- 
tion, and  until  they  get  it  we  must  use  other  methods. 

It  is  perfectly  true  that  the  doctors  will  not  send  in  reports,  and 
the  only  way  we  have  been  able  to  get  reliable  reports  from  them 
is  to  go  to  their  offices  and  sit  down  with  them  and  go  over  the  rec- 
ords, which  is  a  long  and  laborious  process ;  but  I  don't  know  of  any 
other  way  of  getting  them.  If  you  don't  rely  on  doctors'  reports, 
what  other  method  can  you  rely  on?  Can  you  rely  on  your  census? 
It  seems  from  our  experience  in  North  Carolina  that  the  census  is 
not  at  all  satisfactory,  taken  either  by  trained  men  or  by  local 
organizations.  If  you  don't  accept  the  doctors'  reports,  I  don't 
know  what  reports  you  can  accept.  It  is  not  up  to  us  to  question  a 
doctor's  diagnoses;  we  have  got  to  accept  them.  He  may  be  wrong 
in  some  instances,  but  a  mistake  in  one  direction  will  be  offset  by  a 
mistake  in  the  other  direction. 

Mr.  Le  Prince.  There  are  two  or  three  matters  that  have  been 
brought  to  my  attention.  I  have  been  asked  by  some  one  present  if 
arrangements  could  not  be  made  to  thank  the  Engineers  and  Archi- 
tect's Club  for  the  use  of  this  room,  the  Nassau  County  Mosquito 
Extermination  Commission,  of  New  York,  for  sending  a  representa- 
tive here,  and  also  the  Agricultural  Department  for  sending  Mr. 
McCrory  here.  If  this  meets  with  your  approval  such  letters  of 
thanks  w;ill  be  sent.  All  in  favor  will  please  rise.  I  think  I  am 
authorized  to  send  those  letters  forward. 

Dr.  Fricks.  Gentlemen,  I  am  sorry  I  could  not  have  been  with  you 
every  minute  of  the  entire  time  you  had  for  your  conference  here  in 
the  last  two  days,  but  I  had  other  matters  in  which  you  are  also  in- 
terested, which  had  to  be  attended  to. 

I  am  extremely  proud  of  this  meeting.  I  do  not  take  any  credit 
to  myself  for  having  brought  it  about;  the  credit  belongs  to  you,  to 
the  cooperating  agencies  which  made  this  meeting  possible,  and  to 
your  chairman,  whom  we  believe  to  be  the  first  man  in  malaria- 
control  work  in  the  United  States  [great  applause],  and  who  is  cer- 
tainly the  first  in  the  regard  of  us  all. 

Mr.  Le  Prince.  This  conference  stands  adjourned  until  12  months, 
more  or  less,  from  to-day. 
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PART  I. 

POTTERY  REPORT. 


INTRODUCTION. 

REQUEST  FOR  A  SURVEY. 

In  December,  1918,  the  Brotherhood  of  Operative  Potters,  through 
Mr.  William  Mushet,  health  officer  of  the  brotherhood,  requested  an 
investigation  to  determine  the  prevalence  of  lead  poisoning  among 
dippers  in  the  pottery  industry.  Dr.  Francis  D.  Patterson,  chief  of 
the  bureau  of  hygiene,  Pennsylvania  department  of  labor  and  indus- 
try, to  whom  the  request  was  made,  after  conference  with  Mr.  John 
Roach,  chief  of  the  bureau  of  hygiene  and  sanitation  of  the  New 
Jersey  department  of  labor  (both  field  directors  of  the  Office  of 
Industrial  Hygiene  and  Sanitation,  U.  S.  P.  H.  S.),  forwarded  this 
request  to  the  United  States  Public  Health  Service,  with  their  indorse- 
ment that  the  Service  undertake  the  survey,  extending  its  scope  to 
include  all  processes  in  the  manufacture  of  pottery  where  the  workers 
are  exposed  to  a  lead-poisoning  hazard.  This  recommendation  met 
with  the  approval  of  the  Surgeon  General,  who  acceded  to  the  request 
and  directed  the  Office  of  Industrial  Hygiene  and  Sanitation  to 
conduct  the  research  required. 

ALLEGED  DISCRIMINATION  AGAINST  POTTERS  DUE  TO  PREVIOUS  SURVEYS. 

Surveys  had  previously  been  made  of  the  lead  hazard  in  the  pottery 
trades.^  Analyses  of  vital  statistics  had  also  been  made,  with  the 
result  that  a  well-defined  belief  prevailed  that  certain  pottery  occu- 
pations ar^  hazardous,  and  that  dippers  in  particular  are  exposed,  to 
a  marked  degree,  to  lead  poisoning.  As  a  result  of  these  conclusions 
the  Brotherhood*  of  Operative  Potters  felt  that  dippers  and  some 
other  potteiy  workers  were  unjustly  discriminated  against  in  the 
matter  of  obtaining  life  insurance.  That  there  is  a  hesitancy  among 
life  insurance  companies  and  fraternal  societies  to  accept  dippers  as 
a  safe  risk  is  undoubtedly  true.     Frederick  L.  HofiFman,*  Ph.  D., 

t  Lead  Pdsonlng  in  Potteries,  Tire  Works,  and  Porcelain  Enameled  Sanitary  Ware  Factories,  Bulletin 
of  the  U.  8.  BureBQ  of  Labor  Statistics  No.  104,  by  Alice  Hamilton. 

s  Mortality  from  Respiratory  Diseases  in  Dusty  Trades,  Bulletin  No.  231,  pp.  265-266,  Bureau  of 
Labor  Statistics. 
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vice-president  of  the  Prudential  Life  Insurance  Co.^  states:  ''As  a 
general  rule  both  life  insurance  companies  and  fraternal  societies  are 
extremely  cautious  in  accepting  risks  on  the  lives  of  persons  employed 
in  at  least  the  more  health  injurious  processes  of  the  pottery  industry. 
Dippers,  flint-mill  workers,  ground  layers,  mixers,  scourers,  and 
sweepers  are  generally  declined  unconditionally.  Kilnmen,  mold 
makers,  placers,  pug-mill  workers,  sagger  makers,  and  slip  makers 
are  occasionally  accepted,  but  at  somewhat  higher  premium  rates 
than  those  charged  men  in  recognized  healthy  employments." 
Beheving  that  denial  to  certain  potters  of  the  right  to  obtain  life 
insurance  is  due  to  misunderstanding  of  the  hazards  of  their  trade 
as  prevalent  to-day,  the  Brotherhood  of  Operative  Potters  made 
this  request  for  an  impartial  survey. 

RESULTS  OF  PREVIOUS  SURVBYS. 

It  will  be  recalled  that  the  two  previous  surveys  of  importance  m 
this  field  in  the  United  States  showed  a  high  rate  of  plumbism.  One 
of  these  was  made  by  Dr.  Alice  Hamilton  in  1910  and  1911  and  the 
other  by  Dr.  Emery  R.  Hayhurst  in  1914.  Dr.  Hamilton's  survey 
included  68  plants  in  the  States  of  New  Jersey,  Ohio,  West  Virginia, 
Kentucky,  Tennessee,  Indiana,  Illinois,  Wisconsin,  and  Pennsyl- 
vania,  while  Dr.  Hayhurst  made  a  survey  of  47  plants  in  the  State 
of  Ohio. 

Both  these  investigations  covered  plants  making  white  ware; 
yellow,  art,  and  utility  ware;  tile;  and  porcelain  enameled  sanitary 
ware.  The  survey  by  Dr.  Hamilton  might  be  called  a  period  survey, 
the  number  of  cases  of  lead  poisoning  over  a  period  of  two  year» 
being  listed;  while  Dr.  Hayhurst's  survey  might  be  called  a  cross- 
section  study,  there  being  listed  the  number  of  cases  found  when 
the  plants  were  investigated. 

Dr.  Hamilton  covered  such  points  as  methods  of  handling  lead 
glaze;  the  extent  to  which  workers  are  exposed;  the  precautions 
taken  to  prevent  poisoning;  a  study  of  the  workers  themselves — ^their 
hving  conditions,  their  nationality,  the  character  of  their  work,  and 
the  extent  of  industrial  lead  poisoning  among  them. 

Dr.  Hayhurst  emphasized  plant  conditions  as  found,  and  made  a 
comparison  of  the  various  conditions. 

Dr.  Hamilton  obtained  her  list  of  cases  of  lead  poisoning  from 
four  sources,  namely,  from  physicians  practicing  in  the  towns  where 
the  plants  were  located,  from  hospital  records,  from  cases  discovered 
by  physical  examination  of  certain  pottery  workers,  and  from  the 
history  obtained  from  workers,  of  their  own  attacks  of  lead  poison* 
ing,  with  hearsay  evidence  of  cases  they  had  known  among  their 
fellow  workmen.     Dr.  Hayhurst  gives  the  number  of  cases  found  at 
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the  time  of  making  investigations  of  plants.  Unfortunately,  there 
was  included  in  this  lisi  a  number  of  cases  of  absent  workers,  not 
seen  by  examining  physicians,  but  alleged  by  fellow  workers  to  be 
complaining  of  symptoms  of  plumbism. 

Dr.  Hamilton  found  87  cases  of  lead  poisoning  among  1,100  men 
in  a  year  and  57  cases  among  393  women.  Of  148  enamelers  and 
mill  hands  examined,  64,  or  36  per  cent,  were  found  by  Dr.  Hamilton 
to  be  suffering  from  chronic  lead  poisoning.  Dr.  Hayhurst  reports 
that  of  2,585  persons  exposed,  109  were  found  to  be  suffering  from 
lead  poisoning.  It  is  interesting  to  note  that  our  investigators  found 
40  out  of  50  of  the  above  109  cases  still  suffering  from  lead  poisoning. 
Of  the  remaining  59  cases,  our  men  procured  information  for  about  24. 
Five  of  these  had  died  of  some  unstated  cause,  2  were  employed  in  a 
pottery  where  lead  is  said  not  to  be  used,  and  the  remainder  were 
found  to  be  insurance  agents,  farmers,  teamsters,  and  foundrymen. 

These  two  sm^eys  clearly  demonstrate  the  presence  of  lead  poison- 
ing among  pottery  workers,  and  both  Drs.  Hamilton  smji  Hayhurst 
pointed  out  defects  foimd  in  working  conditions  and  made  su^es- 
tions  and  recommendations  which,  if  applied,  would  reduce  the  num- 
ber of  cases  of  lead  poisoning. 

For  obvious  reasons,  since  these  two  previous  studies  have  been 
made  in  the  pottery  field  of  the  United  States,  and  because  of  the 
naotive  xmderlying  the  request  for  this  particular  study,  the  results 
of  this  research  have  not  been  compared  with  rate  of  plmnbism  found 
in  foreign  potteries.  The  main  point  here  is  whether,  in  a  field  where 
previous  work  has  been  done  and  definite  recommendations  have 
been  made,  and  where  the  industry  has  been  developing  to  supply 
home  trade,  and  during  a  period  of  definite  growth  in  plant  hygiene 
and  sanitation^  the  improvement  in  uidustrial  hygiene  and  sanitation 
has  been  such  as  to  reduce  or  eliminate  the  hazard  of  plumbism. 

SURVEY  DBGIDED  UPON. 

In  view  of  the  fact  that  ahnost  a  decade  has  passed  since  Dr. 
Hamilton's  survey  in  this  field  was  made,  and  that  during  this  time 
industrial  hygiene  and  sanitation  have  made  rapid  progress  in  indus- 
trial establishments  in  general,  the  United  States  Pubhc  Health 
Service  felt  the  necessity  of  making  a  more  comprehensive  survey 
as  to  the  prevalence  of  lead  poisoning  among  workers  in  exposed 
processes  in  the  pottery  industry. 

SURVEY  PERSONNEL. 

Three  districts  of  the  Office  of  Industrial  Hygiene  and  Sanitation, 
working  under  the  close  supervision  of  the  research  branch,  partici- 
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pated  in  the  survey,  and  the  following  perconnel  was  employed  for 
varying  periods  of  service* 

Philadelphia  district: 

Passed  Asst.  Sun?.  (R.)  Paul  M.  Holmes,  director. 

Scientific  Assutant  Philip  G.  Kitchen,  M.  D. 

Scientific  Assistant  Eloise  Meek,  M.  D.,  Dr.  P.  H. 

Scientific  Assistant  Myron  A.  Bantrell. 

Scientific  Assistant  E.  N.  Riley. 

Scientific  Assistant  C.  A.  Ward. 

Scientific  Assistant  George  E.  McElioy. 
Pittsburgh  district: 

Associate  Sanitary  Engineer  (R.)  G.  E.  P.  Wright,  director. 

Scientific  Assistant  Eli  A.  Miller,  M.  D. 

Scientific  Assistant  Harry  C.  Angermyer. 

Scientific  Assistant  E.  Paul  Raiford. 
Cleveland  district: 

Associate  Sanitarian  (R.)  N.  P.  Bryan,  director. 

Asst.  Surg.  (R.)  Marvin  D.  Shie,  M.  D. 

Scientific  Assistant  Edythe  M.  Bacon,  M.  D. 

Scientific  Assistant  Walter  H.  Harris. 

Scientific  Assistant  Howard  K.  Thompson. 
Dust  analyses  were  made  by — 

Chemist  Edward  L.  Helwig. 

Scientific  Assistant  George  H.  Birch. 

Chemist  Harry  W.  Houghton. 

In  addition,  the  research  was  directed  in  the  Washington  office 
by  Passed  Asst.  Surg.  A.  J.  Lanza  and  Sanitarian  Bernard  J.  New- 
man (Reserve),  with  the  assistance — ^toward  the  close  of  the  study — 
of  Passed  Asst.  Sui^.  (Reserve)  Wm.  J.  McConnell  and  O.  M. 
Spencer  in  checking  up  the  accuracy  of  the  diagnosis;  and  Prank  M. 
Phillips,  statistician,  in  analysis  of  the  data  collected. 

COOPERATION. 

Throughout  the  survey  the  most  cordial  cooperation  was  received 
from  the  plant  managers,  from  the  members  of  the  Brotherhood  of 
Operative  Potters,  and  from  the  pottery  workers  themselves.  The 
extent  of  this  cooperation  is  shown  by  the  relatively  high  percentage 
of  physical  examinations  made  among  the  total  number  of  employees 
engaged  in  the  hazardous  processes.  With  scarcely  an  exception, 
both  owners  and  workers,  including  time  and  piece  workers,  seemed 
eager  to  promote  a  comprehensive  and  fair  study  of  the  alleged 
hazards. 

CONFIDENTIAL  DATA. 

In  all  contacts  made  with  the  plants,  as  well  as  "with  the  workers, 
the  point  was  emphasized  that  information  obtained  would  be  con- 
sidered strictly  confidential  in  so  far  as  local  identity  of  plant  or 
worker  was  concerned.     Thus  the  history  of  a  physical  examination 
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would  not  be  fximished  to  any  other  individual  but  the  one  personally 
and  immediately  concerned,  while  statements  of  plant  conditions 
and  recommendations  based  thereon  would  be  supplied  only  to  the 
plant  management.  All  material-  collected  about  the  physical  con* 
dition  of  individual  workers  or  of  individual  plants  would,  when 
embodied  in  this  final  report,  be  so  employed  as  to  lose  the  identity 
of  the  individual  and  of  the  plant.  The  reason  for  this  attitude  is 
evident.  The  Office  of  Industrial  Hygiene  and  Sanitation  has  no 
authority  in  the  law  to  act  as  factory  inspectors.  Its  sole  function 
is  to  discover  industrial  health  hazards  involved  in  the  causation  of 
specific  disease  of  man,  and  to  determine  engineering  and  other  pi^- 
phylactic  measures  for  the  prevention  or  elimination  of  such  hazards. 
In  this  particular  survey  the  object  was  to  determine  the  presence 
and  extent  of  the  alleged  lead  hazard  in  certain  processes,  and,  if 
such  alleged  hazard  proved  to  be  real,  to  suggest  methods  for  its 
control.  With  this  end  in  view,  reports  on  individual  plants  were 
submitted  to  the  plant  managements  concerned,  while  each  pottery 
worker  whose  physical  examination  disclosed  symptoms  of  lead 
poisoning  or  of  any  other  physical  ailment  or  defect  was  given  private 
consultation.  His  condition  was  made  known  to  him,  and  he  was 
advised  to  see  a  physician  of  his  own  choice.  To  each  pottery 
worker  examined  instructions  were  given  relative  to  measures  of 
personal  hygiene,  which  if  observed  would  materially  reduce  the 
hazard  of  his  occupation. 
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THE  POTTERY  INDUSTRY  AND  ITS  IMPORTANCE. 

POTTERY  PRODUCTION  IN  THE  UNITED  STATES. 

The  pottery  industry  is  one  of  the  oldest  industries  in  the  United 
States.  On  a  commercial  basis,  excluding  aboriginal  ware,  pottery 
production  dates  from  1685,  when  Dr.  Daniel  Coxe,  of  London, 
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established  a  white-ware  pottery  at  Burlington,  N.  J.  In  1744^ 
about  24  years  before  Cooksworthy  discovered  a  suitable  clay  for 
the  manufacture  of  chinaware  in  England,  china  clay  was  imported 
to  England  from  the  United  States  by  Edward  Heylan  and  Ihomas 
Frye.^  America,  therefore,  at  one  time  helped  to  supply  England 
with  china  clay,  a  fact  the  rBverse  of  what  is  true  to^ay. 


THE  INCREASE  OF  POTTEBIBS  IN  THE  UNITED  STATES  AND  THEIB  DlSTBIBirnON. 

The  United  States  census  of  1850  reported  484  potteries  engaged 
in  the  manufacture  of  various  types  of  pottery  products.  The 
United  States  Geographical  Survey  of  1912  shows  4,628  operating 
establishments  making  pott^y,  brick,  or  tile  products,  of  which 
number  434  plants  were  manufacturing  pottery  products  exclusively. 
The  distribution  of  these  latter  plants  by  States  is  not  available. 

The  impression  seems  to  prevail  among  pottery  workers  that 
improvements  in  working  conditions  and  in  operations  for  decreasing 
production  costs  are  not  of  material  importance  because  of  the 
alleged  fact  that  the  pottery  industry  in  the  United  States  is  bound 
to  decline.  The  difficulties  in  securing  clay  without  importation  may 
have  contributed  to  this  belief. 

Nevertheless  the  fact  remains  that  in  a  period  of  little  over  60 
years  there  has  been  almost  a  thousand  per  cent  increase  in  the 
number  of  potteries  in  the  United  States,  while  those  plants  manu- 
facturing exclusively  the  type  of  ware  covered  by  this  survey  almost 
equal  in  number  to-day  the  total  number  of  plants  manufacturing 
all  kinds  of  ware  in  1850. 

The  1914  Census  of  Manufacturers  shows  the  following  distribution 
of  potteries  by  States : 

Table  A. — Summaty  for  industries:  Comparative  for  the    United  States^   by  States 
I  for  1914, 


State. 


United  States. 


Alabama , 

California 

Colorado 

Oeorg^ 

lUinols , 

Indiana , 

Louisiana 

Massachusetts . 

Michigan , 

Missouri , 


Number 

Wage 

ofestab- 

earners 

Ush- 

(average 

ments. 

number). 

350 

26,705 

12 

26 

11 

177 

5 

53 

14 

32 

16 

1,450 

9 

770 

3 

24 

8 

138 

6 

339 

3 

8 

state. 


New  Jersey 

New  York 

North  Carolina. 

Ohio 

Pennsylvania... 
South  Carolina. 

Tennessee 

Texas 

West  Virginia.. 

Wisconsin 

All  other  States. 


Number 
of  estab- 
lish- 
ments. 


50 

16 

12 

99 

21 

5 

5 

11 

15 

3 

26 


Wage 

earners 

(avenge 

number) 


5,225 

1,091 

11 

11,006 

1,564 

10 

48 

46 

3,339 

8 

641 


Although  the  potteries  engaged  in  production  of  sanitary  and  like 
ware  covered  in  this  survey  are  widely  distributed  over  36  States,  yet 

>  Edward  Atlee  Barber:  "  Pottery  and  Poroelain  lu  the  United  States.'' 
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the  majority  of  these  plants  are  found  in  13  States,  while  the  States  of 
New  Jersey,  Pennsylvania,  Ohio,  and  West  Virginia — ^those  covered 
in  this  survey — ^have  52.7  per  cent  of  the  total  number  of  plants  of 
like  character  in  the  United  States.  It  will  thus  be  seen  that  the  area 
of  the  survey  embraces  the  more  prominent  centers  of  pottery  pro- 
ducion. 

NUMBER  OF  EMPLOYEES  AND  NATIONALITIES. 

In  a  comparison  of  the  number  of  employees  engaged  in  the  various 
manufacturing  industries  in  the  United  States  the  pottery  industry 
stands  sixty-first. 

POTTERY    EMPLOYEES. 

r 
k 

Tablk  B. — The  number  ojf  persons  em-ployed in  the  pottery  industry,  by  age  periods  and 
sex  J  not  including  brick,  tile,  terra-cottOj  clay,  or  stone  industries} 


Number  of  employoos. 


Age. 


Por  cent  of  total 
number  of  em- 
ployees. 


Total. 


10  to  13  years 

14  to  15  years 

16  to  20  years 

21  to  44  years 

45  years  and  over . 

.  Total 


63 

898 

5,905 

17,()S7 

4, 913 


Males. 

Females. 

Males. 

47 

520 
3,783 

14,966 
4,562 

16 

378 

2,182 

2,721 

351 

0.16 

1.76 

12.81 

50.69 

15.45 

23,878 

5,648 

80.87 

Females. 


0.05 
1.28 
7.39 
9.22 
1.19 

19.13 


»  Miscellaneous  Publication,  Series  21,  Depurtmont  of  Commerce,  1915,  p.  269. 

The  pottery  industry  is  now  very  largely  American  manned,  as 
shown  by  the  following  table  quoted  from  the  department  of  Com- 
merce report,  and  by  oiu*  own  table,  which  will  be  found  under  the 
section  on  Field  Survey.  As  noted  by  this  table,  73.79  per  cent  of  all 
pottery  employees  were  born  in  the  United  States.  The  industry 
may  therefore  be  considered  as  carried  on  in  the  main  by  workers 
familiar  with  American  customs  and  able  to  understand  the  English 
language;  and  the  hazards  of  their  work  are  not  intensified  by  lack  of 
knowledge  of  English  or  lack  of  Americanization. 

Table  C. — Persons  10  years  of  age  and  over  employed  in  the  pottery  industry,  not  includ- 
ing brichf  tile,  terra-cotta,  clay,  or  stone  industries,  in  the  United  JStatcs  in  1910,^ 


Nativity  and  i)arentage. 


Total. 


Native  white  of  native  parentage 

Native  wlilte  of  foreign  or  mixed  parentage. 

Foraign-bOTn  white 

Japanese  and  Chinese 

Negro 


Total. 


lo.3t4 

6,444 

7,  (WO 

171 

477 


29, 526 


s  Miaoellaneous  series  No.  21,  Dept.  of  Commercei  1915,  p.  345. 
48891'— 21 2 


Males. 


12,027 

4,887 

6,4S6 

.") 

473 


23,878 


Females. 


3,317 

1,557 

604 

im 

4 


5,648 


Per  cent 
ol  total. 


61.97 

21.  8*i 

24.01 

.58 

1.62 


100.00 
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According  to  the  distribution  of  employees  this  survey  covers  also 
the  States  containing  the  larger  plants  in  the  pottery  industry. 
Eighty  and  five-tenths  per  cent  of  all  employees  are  employed  in  87 
plants.  The  remainder,  or  19.5  per  cent  of  the  employees,  are  em- 
ployed in  263  plants,  while  62.6  per  cent  of  the  plants  employ  less, 
than  20  people  each. 

Table  D. — Number  of  wage  earners  and  per  cent  in  each  class  for  the  SSO  plants  covered 

in  the  1914  Census  of  Manufacturers.^ 


Noemployees 

1-5  employees 

6-20  employees 

21-50  empl  oyees 

50-100  employees 

101-250  employees 

251-500  employees 

501-1, 000  emplovees . . 
Over  1, 000  employees 


Number 

ofestab- 

lish- 

meats. 

Number 
of  em- 
ployees. 

27 

None. 

99 

232 

58 

753 

40 

1,454 

39 

2,768 

C2 

10,377 

19 

6,093 

5 

3,800 

1 

1,228 

Percent 
of  average 

number 
employed- 


a9 
2.8 
5.4 

ia4 

38.9 

22.8 

14.2 

4.6 


1 1914  Census  of  Manufacturers,  p.  418. 

Table  E. — Production^  capital  invested^  and  value  cf  products. 

[In  establishing  the  Importance'  of  the  pottery  industry  it  is  essential  to  show  not  only  the  number  of 
employees  but  the  value  of  the  products.  Such  values  are  quoted  from  Miscellaneous  Series  N  o.  21,  Bureau 
of  Commerce,  1912,  p.  73.] 


States. 

White 
ware.i 

Stoneware, 
yellow, 
red,  and 
Rocking- 
ham ware. 

China- 
ware.* 

Sanitary 
ware. 

Porcelain 
electrical 
supplies. 

Miscella- 
neous. 

TotaL 

Ohio 

19,969,491 
1,090,683 
2,051,987 

9(»,585 

(•) 
814.685 

S2, 095, 351 

84,952 

31,497 

443,663 

46,100 

2.176.485 

"si*i56,'786" 
50,002 
691,065 
280,472 

$451,971 
5,199,278 
1,156,478 

(») 

185,000 
633, 578 
275,9ii0 

11,827,290 
1,146,467 

1,269,108 

307,636 

(') 
376,815 

$1,164,632 

268,774 

36,444 

51,988 

9,184 

'"a88,"787* 

il5,506,735 
8,935,920 
3,385,166 
2,4(^,633 
2,128,540 
1,077,102 
3,083,16» 

New  Jersey 

WestVlrgmia 

NewYorkT 

Pennsylvania 

Indiana 

Other  States 

Total 

14,829,431       4,878,048 

1 

2,177,305 

7,902,255 

4,927,316 

1,789,809 

36,504,164 

^  White  ware,  including  semiporrclaln,  white  granite,  china-clay  ware,  and  semivitreous  ware. 
>  China,  bone  china,  delft,  and  belleek  ware. 
» Included  in  "Other  States." 

•  From  an  analysis  of  the  foregoing  tables  it  occurred  to  the  inves- 
tigators that  if,  on  a  survey  of  the  larger  plants,  it  was  found  that 
the  industry  did  present  to  workers  in  selected  occupations  a  definite 
exposure  to  lead  compounds,  with  a  resultant  percentage  of  employees 
affected  with  plumbism,  the  hazards  might  be  classed  as  normal 
trade  hazards  and  should  not  be  confused  with  those  arising  from 
abnormal  working  conditions  found  in  small  shops  with  limited 
facilities  and  a  diversity  of  occupations  carried  o^  alternately  by 
the  same'  employee.  The  predominance  of  larger  plants  in  the 
production  of   pottery  ware   is    evident   from  Table  D,  showing 
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« 

"Number  of  wage  earners  and  per  cent  in  each  class  for  the  350 
plants  covered  in  the  1914  Census  of  Manufacturers."  Moreover^ 
the  practicability  of  a  reasonable  control  of  plumbism  among  pot- 
tery workers  in  the  United  States  is  more  certain  because  of  the 
greater  number  of  large  plants  with  ample  resoiirces.  Where  large 
plants  show  a  higher  rate  of  plumbism  than  small  plants,  there 
is  less  excuse  for  the  continuance  of  working  conditions  responsible 
in  the  main  for  such  higher  rates.  Such  plants,  having  larger 
resources  and  more  continuous  use  for  improvements,  can  better 
afford  to  install  them.  Were  the  industry  one  of  small  plants 
mainly,  as  assumed  by  many  pottery  manufacturers,  there  would 
be  but  small  chance  of  the  installation  of*  devices  to  control  its 
hazards.  The  table  mentioned  above  and  given  on  page  18  shows^ 
however,  that  small  plants  play  but  a  relatively  insignificant  part 
in  the  total  distribution  of  pottery  employees. 

The  States  covered  in  this  survey  are  among  the  five  leading 
States  in  the  production  of  pottery  ware,  and  the  total  value  of 
their  products  is  approximately  five-sixths  of  that  of  the  entire 
production  in  the  United  States — Ohio  producing  a  little  over  42 
per  cent  of  the  total  output. 

In  1914  the  total  capital  invested  in  this  industry  was  $44,704,000, 
the  wages  paid  to  employees  were  $16,666,000,  and  the  cost  of 
material  was  $12,032,000.* 

The  value  of  all  domestic  pottery  marketed  in  1918  was  $65,222,951. 
Of  this  Ohio,  the  leading  State,  produced  ware  valued  at  $25,779,654, 
nearly  40  per  cent  of  the  value  of  the  production  in  the  United  States; 
and  of  Ohio's  production  the  white  ware  was  valued  at  $15,779,620, 
61  per  cent  of  the  entire  State  production.  The  first  five  States  in 
order  of  the  value  of  their  productions  are  Ohio,  New  Jersey,  West 
Virginia,  New  York,  and  Pennsylvania,  with  a  total  production 
valued  at  $56,534,495,  nearly  87  per  cent  of  the  value  of  the  total 
production  of  the  United  States.  (U.  S.  Geographical  Survey  on 
"Pottery  in  1918,"  p.  4.) 

CONSUMPTION,  EXPORTS,  AND  IMPORTS  OF  POTTERY  IN  THE  UNITED  STATES  IN  1918. 

CONSUMPTION. 

The  value  of  the  pottery  imported  into  the  United  States  in  1918,. 
added  to  that  of  the  domestic  pottery  marketed,  amounted  to  a 
total  of  $71,616,531.  After  deducting  from  this  sum  the  value  of 
the  exports  of  domestic  wares,  approximately  $1,479,552,  and  of 
the  reexports  of  foreign  ware,  $70,099,  the  value  of  the  apparent 
net  consumption  was  $70,066,880,  of  which  the  domestic  production 

•  Census  of  Manufactures,  1914,  p.  202. 

•  U.  8.  Geosraptaical  Report  on  "Pottery  in  1918,"  p.  12. 
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was  93  per  cent — the  highest  proportion  recorded.  In  1917  and 
1916  it  was  92  per  cent.  In  1915  this  per  cent  was  86,  in  1914  it 
was  82,  in  1913  it  was  80,  in  1912  it  was  81.45,  in  1911  it  was  78.93, 
and  in  1910  it  was  77.08.  Here,  again,  it  will  be  seen  that  in  addi- 
tion to  the  steady  increase  in  the  number  of  potteries  there  is  an 
increase  also  in  the  percentage  of  home  ware  used  in  the  United 
States.  This  is  a  situation  which  not  only  indicates  the  continued 
importance  of  the  industry,  but  nullifies  the  argument  so  often  met 
with  during  the  survey — that  the  industry  is  declining,  and  hence 
would  not  justify  any  extended  improvements  for  lessening  the  lead 
hazard. 

IMPORTS. 

The  total  value  of  all  clay  products  imported  in  1918,  at  tihe  port 
of  shipment,  was  $6,684,200.  Of  this  earthenware,  crockery,  china, 
and  porcelain  amounted  to  $6,370,630,  the  balance  consisting  of 
pipes,  clay  bowls,  sanitary  ware,  bricks,  and  tile. 

EXPORTS. 

The  value  of  the  clay  products  of  domestic  manufacture  exported 
from  the  United  States  in  1918  was  $7,932,574,  and  these  products 
were  exported  to  the  following  coimtries  in  order  of  the  value  of 
exports:  Canada,  Central  America,  West  Indies,  South  America, 
Mexico,  Europe,  Oceania,  Newfoundland,  and  Africa. 

CONCLUSIONS. 

As  shown  by  the  table  compiled  from  the  official  statistics  of  the 
principal  foreign  countries  manufacturing  pottery  ware  for  the 
period  between  1895  and  1913,^  the  United  States  is  of  all  nations 
the  heaviest  importer  of  pottery  products,  importing  over  100  per 
cent  more  potteiy  products  in  1913  than  France,  our  nearest  com- 
petitor, yet  our  imports  have  not  increased  materially  from  1895  to 
1913.  The  total  increase  in  1913  over  1895  is  $689,045,  which  is 
7.G  per  cent,  as  compared  );vath  an  increase  from  8  per  cent  to  1,141.66 
p(»r  cent,  of  12  other  leading  coimtries  in  the  world.  This  increase 
in  imports  does  not  correspond  with  the  population  increase  of  36 
per  cent  for  the  same  period,  which  fact  not  only  shows- that  our 
owTi  pottery  products  are  approaching  our  needs  more  nearly  than 
in  the  past,  but  also  indicates  a  permanency  of  the  industry,  which. 
warrants  serious  consideration  of  the  character  of  its  health  hazards 
and  of  means  to  minimize  them.  This  conclusion  is  further  strength- 
ened when  it  is  recalled  that  our  exports  are  on  the  increase,  a  gain 
of  1,432.34  per  cent  having  been  made  in  1913  over  1895. 

'  Pottery  Industry,  MiscellaiieouiJ  Series  No.  21,  p.  6-15,  Department  of  Commerce. 
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The  increase  in  percentage  of  exports  and  the  decrease  in  per- 
centage of  imports  are  purposely  omitted  here  because  of  the  inter- 
ference in  any  accurate  interpretation  of  the  trend  of  the  industry, 
due  to  the  abnormal  trade  relations  caused  by  war. 

The  problem  of  the  industry  is  not,  as  potters  frequently  express 
it,  one  of  a  declining  trade  which  ultimately  will  cease  to  be  a  factor 
in  the  industrial  world,  but  rather  of  a  growing  industry,  to  lessen 
the  production  cost  of  which  requires  thought  in  terms  of  labor- 
saving  devices  and  working  conditions  from  which  unnecessary 
health  hazards  have  been  removed. 

ORGANIZATIONS  AND  PUBUCATIONS. 

Social  and  industrial  progress  follows  the  dissemination  of  ideas 
among  groups  held  together  by  common  interest.  •  It  is  gratifying 
to  note  that  the  pottery  industry  is  well  organized  into  groups  of 
like  kind,  which  hold  meetings  and  publish  trade  journals,  and  thus 
afford  vehicles  for  the  dissemination  of  ideas  concerning  all  phases 
of  production  of  interest  to  pottery  manufacturers  or  pottery  workers. 

The  American  Ceramic  Society,  the  object  of  which  is  to  promote 
the  arts  and  sciences  connected  with  ceramics  by  means  of  meetings 
for  the  reading  and  discussion  of  professional  papers,  for  the  publi- 
cation of  professional  literature,  and  for  social  intercourse,  is  the 
lai^est  and  most  cosmopohtan  organization  among  pottery  manu- 
facturers. The  United  States  Potters'  Association  is  an  organization 
of  potters  manufacturing  vitreous  china,  sanitary  ware,  and  earthen- 
ware. It  has  been  in  existence  for  36  years,  and  its  general  objects 
are  *Ho  procure  regularly  the  statistics  of  the  trade,  both  at  home 
and  abroad;  to  provide  for  the  mutual  interchange  of  experience, 
both  scientific  and  practical;  to  collect  and  distribute  all  information 
relating  to  the  various  branches  of  our  arts,  and  to  take  such  means 
as  will  devise  theoretical  and  practical  information  to  our  trade  in 
all  its  branches." 

The  publications  circulated  among  manufacturers  are  the  Journal 
of  the  American  Ceramic  Society  and  the  American  Potters'  Gazette. 

Among  pottery  employees  the  National  Brotherhood  of  Operative 
Potters,  which  is  aflfiJiated  with  the  American  Federation  of  Labor,  is 
the  chief  organization.  This  society  is  composed  entirely  of  pottery 
employees,  and  is  the  final  perfected  organization  of  various  unions 
in  existence  among  the  potters  prior  to  1890.  It  has  grown  from  a 
membership  of  200  to  its  present  size  of  8,870  members.  The  National 
Brotherhood  of  Operative  Potters  has  a  death-beneiit  system  of 
insurance  and  a  tuberculosis  fund. 

The  principal  pubUcation  of  employees  is  The  Potters'  Herald, 
which  is  published  by  the  National  Brotherhood  of  Operative  Potters. 
There  are  several  plants  that  have  local  health  and  sick-benefit  asso- 
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ciations,  as  well  as  publications  for  the  mutual  advantage  of  employ- 
ers and  employees. 

The  National  Brotherhood  of  Operative  Potters  and  the  United 
States  Potters*  Association  settle  all  questions  arising  between  manu- 
facturers and  employees,  and  because  of  this  arrangement  the  pottery 
industry  has  not  for  a  long  period  been  troubled  by  any  serious 
strikes  or  labor  disturbances. 

The  advantages  gained  in  recent  years  by  employers  and  employees 
through  their  organizations  have  been  many — a  few  of  which  are  the 
establishment  of  uniform  piecework  prices  and  of  a  system  of  collective 
bai^aining,  the  continuance  of  work  while  grievances  are  being  ad- 
justed, the  regulation  of  the  working  day,  and  the  prevention  of  un- 
warranted strikes. 

Both  manufacturers  and  workers  are  provided  with  means  through 
organization,  meetings,  periodicals,  and  joint  relations,  for  coopera- 
tion to  eliminate  any  and  all  occupational  health  hazards  arising 
within  the  industry. 

SCOPE  AND  TECHNIQUE  OF  THE  SURVEY. 

WHEBB  MADE-^N  WHAT  STATES. 

Representative  potteries  of  New  Jersey,  Ohio,  Pennsylvania,  and 
West  Virginia  are  included  in  the  survey.  The  total  number  studied 
is  92 — 24  in  New  Jersey,  47  in  Ohio,  8  in  Pennsylvania,  and  13  in 
West  Virginia.  Two  additional  plants  in  New  Jersey  were  superficially 
studied,  but  are  not  included  in  this  report,  because  the  manager  of 
one  of  them  refused  permission  for  a  comprehensive  survey  and  the 
other  was  undergoing  reconstruction,  so  that  a  complete  survey  was 
impracticable. 

For  administration  purposes  the  work  was  divided  into  districts — 
the  Pittsburgh  district,  with  30  potteries;  the  Cleveland,  with  38; 
and  the  Trenton,  with  24.  The  potteries,  however,  came  largely 
within  two  definite  trade  areas,  one  known  as  the  East  Liverpool 
district,  with  30  plants,  and  the  other  as  the  Trenton,  with  24.  There 
were  38  other  potteries  scattered  outside  these  trade  districts. 

ATTITUDE  OF  PLANTS  TOWARD  THE  SURVEY. 

In  a  preliminary  survey  to  determine  the  attitude  of  the  pottery 
manufacturers  toward  the  prospective  study  of  a  lead  hazard  in  the 
industry,  letters  were  sent  to  54  plants,  stating  the  purpose  and  plan 
of  the  survey  and  soliciting  information  as  to  the  use  of  lead  com- 
pounds in  preparing  glaze.  Replies  were  received  from  31  plants, 
of  whom  27  expressed  a  willingness  to  cooperate.  It  appeared,  there- 
fore, that  the  attitude  of  the  trade  would  be  favorable  to  the  study. 
Throughout  the  period  of  the  survey  this  favorable  attitude  was 
uniformly  found  among  both  the  plant  owners  and  their  employees. 
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After  the  selection  of  districts,  service  officers  were  detailed  to  make 
personal  contacts  with  the  plant  managers  to  arrange  for  a  formal 
entry  into  the  various  plants,  for  sanitary  examination  of  personal 
service  facilities,  workrooms,  and  practices  of  employees,  as  exhibited 
in  the  .various  processes  of  production.  Similar  arrangments  were 
made  with  the  plants  and  the  employees,  for  the  physical  examination 
of  men  and  women  exposed  to  a  lead  hazard. 

COORDINATION  OF  FIELD  INVESTIGATIONS. 

Field  investigations  were  begun  in  January,  1919^  and  were  con- 
tinued until  August,  1919,  save  in  a  few  instances  where  the  necessary 
data  pertaining  to  specific  plants  could  not  be  secured  imtil  later. 

The  survey  includes  21  plants  making  sanitary  ware;  59,  general 
-ware;  4,  tile;  4,  yellow;  and  4,  art. 

According  to  number  of  employees  the  sizes  of  the  plants  vary  as 
follows: 

N  amber  of  Number  of 

employees.  potteries. 

0-50 5 

61-100 14 

101-250 55 

251-500 14 

500pliis 4 

SCOPE   OF  TECHNIQUE. 

The  above  tables  show  us  that  this  survey  includes  plants  of  all 
^izes  and  a  large  number  of  plants  of  the  most  frequent  size,  as  indi- 
cated in  our  tables  on  page  17,  under  '^The  Pottery  Industry  and  its 
Importance."  Therefore  our  selection  is  representative  of  the  pottery 
industry  of  the  United  States  as  far  as  size  is  concerned. 

Physical  examinations  were  made  of  1,809  workers  out  of  a  total  of 
1,902  engaged  in  the  glaze  departments  of  plants  employing  a  total 
of  17,297  workers.  Of  these  workers  1,436  are  men  and  373  women. 
Plant  sanitation  was  investigated  at  the  time  of  making  the  physical 
examinations.  Dust  samples  were  taken  at  various  places  of  employ- 
ment and  in  the  line  of  travel  in  each  department.  These  sample^ 
were  analyzed  for  per  cent  of  lead,  for  per  cent  of  soluble  lead,  for  dust 
count,  and  for  weight.  Samples  of  glaze  mixture  were  also  analyzed 
for  per  cent  of  lead  and  per  cent  of  soluble  lead. 

QUALIFICATIONS  OF  PERSONNEL. 

Great  care  was  exercised  in  selecting  the  investigators.  It  was  felt 
that  routine  investigations  woiild  not  yield  satisfactory  results,  and 
that  although  a  comprehensive  schedule  was  adopted,  as  will  be  indi- 
cated later,  yet  the  investigators  should  be  conversant  with  industrial 
processes  and  especially  with  the  factors  involved  in  the  maintenance 
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of  health,  or,  in  other  words,  with  the  factors  that  are  capable  of  en- 
dangering health.  With  this  end  in  view  the  investigators  assigned  to 
the  physical  examination  of  plants  were  chosen  because  of  their  tech- 
nical training  and  were  mainly  men  trained  in  chemical  or  sanitary 
engineering  or  experienced  in  public-health  research  work. 

The  medical  officers  assigned  to  the  physical  examinations  of  em- 
ployees were  all  acting  assistant  surgeons  of  the  United  States  Pubhc 
Health  Service,  experienced  in  industrial  hygiene  and  conversant 
with  the  effects  of  lead  compounds  upon  the  body.  Women  physi- 
cians were  employed  for  the  physical  examination  of  women  workers. 
In  order  to  coordinate  the  work  of  the  physicians,  conferences  were 
held  at  which  the  characteristic  symptoms  of  lead  poisoning  were  dis- 
cussed and  a  uniform  method  of  diagnosing  plumbism  was  agreed 
upon.  Throughout  the  period  of  the  survey  there  was  a  close 
interchange  of  information  among  the  members  of  the  field  force. 
Wherever  deviations  from  agreed  technique  were  made,  records  of 
such  deviations  were  interchanged.' 

Close  supervision  of  the  work  of  the  medical  officers  in  making 
physical  examinations  was  maintained  by  Dr.  A.  J.  Lanza,  in  charge 
of  the  Office  of  Industrial  Hygiene  and  Sanitation  at  that  time, 
while  similar  supervision  was  given  by  field  directors,  working  under 
Sanitarian  Bernard  J.  Newman  (R.),  to  the  work  of  the  engineers  in 
the  physical  examinations  of  the  plants  and  the  determination  of 
engineering,  sanitary,  and  hygienic  conditions. 

SCHEDULES. 

In  order  to  assure  the  collection  of  pertinent  data,  a  comprehensive 
schedule  was  prepared  and  used  by  all  field  workers.  This  schedule 
covers  in  detail  all  phases  of  plant  conditions  and  of  plant  manage- 
ment that  might  have  a  bearing  in  the  final  analysis  of  the  extent  to 
which  plant  working  conditions  contributed  to  the  occurrence  of  lead 
poisoning. 

It  was  felt  that  data  pertaining  to  plant  management  should  picture 
the  provisions  made  for  supervision  of  workers  as  to  personal  prac- 
tices and  personal  hygiene,  since  such  matters  affect  the  control  or  the 
incitation  of  the  hazards  of  their  employment.  Hence  personnel 
problems,  medical  supervision,  health  education,  welfare  work,  hous- 
ing, and  like  items  were  noted  on  the  survey  forms.  To  secure  a 
picture  of  working  conditions  and  of  possible  sources  of  health  hazards, 
process  analyses  were  made;  and  to  facilitate  the  isolation  of  practices 
wliich  might  explain  the  greater  or  lessen*  prevalence  of  lead  poisoning 
among  potteries,  plant  ph3\sical  conditions  and  the  methods  used  by 
employc^es  in  pursuing  their  operations  were  correlated.  Predisposing 
factors  were  included,  sueli  as  fatigue,  poor  light,  poor  ventilation, 
uncleanliness,  excessive  heat  or  cold,  inadecjuate  or  imperfect  per- 
sonal-service facilities,  or  their  insanitary  use.     Each  of  these  topics 
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was  subdivided  in  great  detail.  In  addition,  engineering  practices  to 
facilitate  hygienic  working  conditions  and  to  eliminate  possible  sources 
of  infection  were  carefully  noted.  The  schedule  was  elastic  in  that 
the  engineers  using  it  were  instructed  that  it  was  to  serve  as  a  guide  to 
help  standardize  the  type  of  data  from  the  various  plants,  as  collected 
by  many  investigators,  and  that  it  was  to  be  suggestive  also  of  the  new 
factors,  which,  if  noted,  were  to  be  numbered  and  explained  in  full 
detail  on  the  reverse  side  of  the  form. 

A  similar  careful  preparation  was  made  of  the  form  for  noting  the 
information  obtained  by  the  medical  officers  in  their  physical  exami- 
nation of  employees.  A  standard  schedule  was  also  adopted  here,  to 
be  supplemented  by  additional  data  as  required  by  the  physical  con- 
dition of  the  workers  examined.  It  was  not  deemed  necessary  to 
make  a  detailed  examination  of  the  workers  further  than  to  obtain 
information  in  regard  to  the  subjects  listed  in  the  following  outline: 

Name. 

Address. 

Age. 

Sex. 

Nationality. 

Occupation. 

Process. 

Location. 

Time  in  present  vork. 

Other  occupations — time  in  each. 

Hazards— dust,  heat,  poisons. 

Light,  vibrations. 

Work: 

Time. 

Piece. 
Hours  of  work. 

Lunch: 

Time. 

Place. 
Father's  chief  occupation. 
Mother's  chief  occupation. 
Maximum  weight. 
Weight  after  3  months  at  present  work. 

Weight  now. 
Height. 
Chief   complaint,    if   any    (in    patient's 

words). 
History    of    presoiit    ilhiobs    from    first 

syniptom. 
Social  history  (personal  ha])its). 
Past     history     from     infancy     {include 

menstrual  and  maternity). 
Temperature.     PuL««e. 
Build.    Anasarca. 
Emaciation. 
Posture.     Lordosis. 
Gait.     Kyphosis. 
Glands — en  larged. 
Skin : 

Color. 

Jaundice. 

Eruptions. 

Ulcers. 
Arteriosclerosis. 
Blood  pressure. 


0  bjective  findings. 

Well-nourished  condition. 
Color.    Development- 
Age.    Apparent  age. 
Facial  expression. 
Evidence  of  paralysis. 
Tremors. 
Tongue. 
Fingers. 
Straoismufi. 
Eye: 

Vision  (R)  (L). 

Ptosis. 

Pupils. 

Disease. 
Condition  of  teeth. 
Lead  line. 
Tongue — coated . 
Hearing. 
Neck. 
Children. 

Chest — tender  areas. 
Heart. 
Lungs. 
Abdomen. 
Eyes: 

Disease. 

Mov  enients. 

Trachoma. 

Tremor  (of  lids). 

Exophthalmos. 

Pupil  reactions. 

( 'aiaract. 

r>lindnesfl. 

Vision  ( Snellen  test,  di8tan<^e  20  feet). 

Ridit.  ^ 

Left. 
Sense  of   Bmell  (Osafeti^la   and    pepper- 
mint): 

vSharp. 

Dull. 
Nose  di.soased. 
Lips: 

Color. 

Disease. 
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Objective  findings — Continued. 

Teeth: 

Condition. 
Occlusion. 
Absent  (number). 

Subjective  history.' 
Headache. 
Malaise. 
Nausea — ^when. 
Appetite — ^metallic  taste. 
Tongue — coated . 
Abdominal  pain  (colic). 
Constipation.    Diarrhea. 
Weight  now.    One  year  ago. 
Neuralgic  pains. 
In  muscles.    Joints. 
Lumbago. 
Muscles — Bore. 

Prickling,    burning,    numbnefls    in    ex- 
tremities. 
Mental  symptoms. 
Eyesight. 
Menstrual  history. 
Rigidity. 


Subjective  history — Continued. 

Tendemeas: 

Tumors. 

Enlarged  liver. 

Other  abnormalities. 
Extremities: 

Wrist  drop. 

Shoulder  drop. 

Other  paralysis. 

Miiscuiar  weakness. 

Grip  (by  dynamometer). 
Neuritis. 

Joints  (inflammation). 
Joints — swollen. 
Contractures. 
Reflexes: 

Knee. 

Biceps. 

Ankle  clonus. 

Blood  examinatioru 

Haemoglobin. 
Microscopic. 
Basophilic  granulation. 


All  findings  of  physical  examinations  were  noted  at  the  time  of  the 
examination  except  such  data  as  were  determined  by  laboratory 
work.  Physical  examinations  were  made  in  the  plant  except  where 
it  was  inconvenient  for  workers  to  be  examined  during  the  working 
period,  in  which  event  arrangements  were  made  to  have  them  attend 
temporary  cUnics.  This  was  especially  the  case  in  the  Trenton  dis- 
trict,  where  a  clinic  was  opened  in  the  post-office  bufldings  and 
workers  appeared  there  for  examination.  After  the  piu'pose  of  the 
survey  was  understood  and  certain  employees  were  advised  of 
physical  defects  with  which  they  had  not  been  acquainted  there 
was  an  evident  willingness  on  their  part  to  supply  all  information 
called  for  and  to  assist  in  securing  accurate  data. 

MEASURING  INSTRUMENTS  AND  METHODS  OF  qPLLECTING  SAMPLES. 

The  measuring  instruments  used  in  the  survey  were  the  anemo- 
meter, the  sling  psychrometer,  and  the  Palmer  water-spray  dust 
machine  to  determine  the  air  flow  of  exhaust  systems,  the  tempera- 
ture, and  the  relative  humidity,  and  to  collect  dust  samples  for 
analysis,  respectively.  The  anemometer  was  of  the  zero-setting 
attachment  type,  with  four  dials  reading  to  100,000  feet,  the  air 
current  being  determined  by  multiplying  the  velocity  by  the  area 
of  the  fan  chamber.  The  sling  psychrometer  consists  of  two  ther- 
mometers whirled  upon  a  handle,  the  bulb  of  the  longer  thermometer 
being  covered  with  a  cloth  which  was  moistened  with  water  before 
the  instrument  was  put  in  motion.  After  whirling  the  thermometers 
for  a  few  seconds,  the  readings  of  each  were  taken.  This  process  was 
duplicated  several  times,  until  the  values  became  constant.     Belative 
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Iiuinidities  were  computed  from  psychrometric  tables  of  the  Weather 
Bureau.* 

Air  sampling  made  with  the  Palmer  water-spray  dust  machine 
followed  the  technique  recommended  by  the  committee  on  standard 
methods  of  the  examination  of  air,  American  Public  Health  Asso- 
ciation.® The  machine  works  by  the  principle  of  suction,  which  is 
furnished  by  a  motor-driven  aspirator.  A  column  of  air  is  drawn 
through  a  quantity  of  distilled  water,  about  40  c.  c,  at  a  uniform  rate, 
varying  from  1  to  6  cubic  feet  of  air  a  minute.  This  process  is  kept 
np  for  definite  periods  of  time,  which  in  the  survey  averaged  about 
S5  minutes.  The  air  thus  filtered  through  the  water  represents  in 
volume  approximately  that  breathed  by  a  man  during  eight  hours  of 
moderate  labor.  While  the  Palmer  machine  does  not  collect  an  air 
sample  that  is  comparable  with  air  conditions  as  they  vary  during  the 
working  day  period,  yet  it  approximates,  among  other  devices  on 
the  market  for  air  sampling,  a  standard  t<5st  of  air  dustiness  at  a  given 
place  and  for  a  given  period  during  which  it  is  in  operation.  Accord- 
ing to  the  committee  on  ventilation  of  the  American  Public  Health 
Association,  the  rate  of  efiiciency  of  this  instrument  is  about  60  per 
•cent.  Thus  the  dust  coxmts  given  on  the  basis  of  the  air  samples 
collected  may  be  interpreted  as  being  less  in  quantity  than  the 
actual  dust  content  of  the  air  of  the  work  places  at  the  time  of  collect- 
ing the  samples. 

In  an  attempt  to  show  the  amount  of  lead  which  a  man  would  take 
into  his  nostrils  during  the  entire  working  day,  some  experhnents 
were  made  with  the  ''Dustite  respirator."  The  principle  upon  which 
this  respirator  works  is  that  of  filtering  air  through  a  collecting  gauze, 
the  surface  of  which  is  at  such  an  angle  as  to  prevent  settling  of  dust 
other  than  that  drawi}  in  by  breathing.  This  respirator  was  adjusted 
to  individual  faces,  and  an  allowance  of  5  per  cent  was  made  for 
leakage.  Workers  volunteered  to  wear  the  apparatus  for  continuous 
periods.  By  placing  the  respirator  on  a  number  of  workers  in  the 
same  occupation,  an  average  was  obtained  for  the  group  for  the  en- 
tire working  day.  Samples  thus  collected  wore  analyzed  in  the  same 
manner  as  were  those  collected  hv  the  Pnlmor  machine. 

TECHNIQUE  OF  DUST  ANALYSIS. 
DUST    WEIGHT. 

The  dust  samples  collected  by  the  Palmer  machine  were  transferred 
in  the  field  to  clean  100  c.  c.  volumetric  flasks,  the  original  containers 
being  thoroughly  rinsed  with  distilled  water,  suflScient  in  quantity 
to  bring  the  total  sample  up  to  100  c.  c.  These  samples  were  then 
sent  to  the  laboratory  for  examination.  In  the  laboratory  the  flasks 
were  thoroughly  shaken,  and  two  1  c.  c.  portions  of  the  solution  were 

•  W.  B.  No.  235,  U.  8.  Dept.  Agriculture. 

•  Tbe  American  Journal  of  Public  Health.    Vol.  VII,  1917. 
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removed  for  the  dust  count.  The  remainder  of  each  sample  was 
filtered  through  a  carefully  prepared  Gooch  asbestos  filter  previously 
dried  at  100°  C.  and  weighed.  The  residue  of  dust  was  carefully 
washed  with  cold  distilled  water,  dried  at  110^  C.  for  one  hour,  and 
weighed.  The  total  weight  of  dust  obtained  was  corrected  for  the 
amount  of  sample  previously  removed  for  the  dust  count.  In  case 
2  e.  c.  were  removed,  2.04  per  cent  of  the  weight  of  dust  obtained  was 
added  to  obtain  the  weight  of  dust  in  the  original  sample. 

DUST   COUNT. 

The  2  c.  c.  removed  from  the  sample  for  the  dust  count  were  placed 
in  Sedgwick-Rafter  cells.  Two  counts  were  made  of  each.  Typical 
squares  were  selected  and  counts  were  made,  the  average  of  which 
was  taken  as  the  dust  count  of  the  sample.  The  magnification  used 
was  such  that  with  the  eyepiece  micrometer  each  square  approxi- 
mated one  standard  unit.  Dust  counts  were  made  and  distributed, 
according  to  methods  adopted  in  the  dust  analysis  work  of  the 
United  States  Public  Health  Service,  into  groups  1,  2,  3,  4,  and  5^ 
Such  groups  were  expressed  according  to  size  and  according  to  stand- 
ard units  as  follows: 


Group. 


Standard  lutits. 


1 ;  IK) 

2 1  2> 

3 1  1 

4 1  000.25 

5 1  Fine  dust  particles  l)elow  oiie-foiirtli  standard  unit  in  size 


Size  per 
square 
milli- 
meter. 


DETERMINATIOX    OF    LEAD. 

Soluble  lead, — Soluble  lead  was  determined  by  the  following 
method:  0.15  gram  of  the  dry  sample  was  weighed  in  duplicate 
into  a  glass-stoppered  bottle,  and  after  150  c.  c.  of  0.25  per  cent 
hydrochloric  acid  were  added  shaken  for  one  hour  in  a  shaking 
macliine  at  a  rate  of  200  excursions  a  minute.  The  contents  of 
bottle  were  transfeiTed  to  a  200  c.  c.  volumetric  flask  and  diluted 
to  mark  with  water.  After  one  hour  of  standing  the  sample  was 
filtered  and  100  c.  c.  aliquot  were  transferred  to  a  300  c.  c.  Erlen- 
moyer  flask.  Two  c.  c.  of  N/5  acetic  acid  were  added,  saturated 
with  hydro2:en  sulphide  and  allowed  to  stand  over  night  under  a 
boll  jar.  The  entire  precipitate  was  Altered  and  transferred  with 
tlio  aid  of  the  first  flltrate.  The  precipitate  was  washed  six  times 
with  10  c.  c.  portions  of  a  solution  of  PLS,  100  c.  c.  of  water,  and 
5  c.  c.  of  N/5  acetic  acid.  The  filter  containing  the  precipitate 
was  then  returned  to  the  orit^inal  Erlenmeyer  flask  and  2  c.  c.  of 
1-10  HNO3  wore  added.  A  funnel  was  placed  in  the  mouth  of  the 
flask,   and   the  contents  wore  boiled  moderately  for  five  minutes. 
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After  being  filtered  the  residue  was  washed  six  times  with  about 
10  c-  c.  each  of  hot  water,  and  the  filtrate  was  evaporated  on  a  steam 
bath  to  about  10  c.  c.  When  cool,  5  c.  c.  of  concentrated  sulphuric 
acid  were  added  and  heated  until  copious  SOg  fumes  were  given  off. 
When  cool,  it  was  diluted  with  5  c.  c.  of  water,  150  c.  c.  of  50  per 
cent  alcohol  were  added,  and  the  mixture  was  allowed  to  stand  over 
night.  After  being  filtered  through  a  tarred  Gooch  crucible  it  was 
washed  six  times,  the  crucible  being  filled  each  time  with  50  per 
cent  alcohol.  The  final  washing  was  done  with  10  c.  c.  of  95  per 
cent  alcohol.  The  crucible  and  the  lead  sulphate  were  dried  two 
and  one-half  hours  at  100°  C  and  weighed.  The  increased  weight 
of  the  crucible  was  the  lead  sulphate.  Using  the  factor  0.6832,  the 
per  cent  of  soluble  lead  in  the  sample  was  calculated. 

Total  lead. — One  gram  of  the  dried  sample  was  weighed  into  a 
100  c.  c.  casserole,  30  c.  c.  of  1-1  nitric  acid  was  added  and  evaporated 
to  dryness  on  a  steam  bath.  The  residue  was  then  taken  up  with  hot 
water  and  filtered  and  the  resulting  residue  was  washed  on  filter 
paper  with  hot  water.  Filtrate  was  reserved  for  combination  with 
filtrate  from  fusion  of  residue.  Residue  and  filter  paper  were  trans- 
ferred to  a  platinum  crucible,  dried,  and  ignited  until  paper  was 
nearly  ashed.  Foin*  grams  of  fusion  mixture  (5  parts  NajCog  and  7 
parts  KjCOg)  were  added  to  residue  in  crucible  and  fused  until 
fusion  was  complete.  The  crucible  was  removed  to  casserole,  and 
the  fused  sample  was  dissolved  in  a  weak  aqueous  solution  of  HCl 
until  crucible  was  clean.  The  resulting  solution  was  filtered  and 
residue  washed  on  filter  paper  until  free  of  solids.  The  filtrate  was 
combined  with  the  above  filtrate  and  the  combined  filtrate  was 
evaporated  and  transferred  to  a  200  c.  c.  volumetric  flask.  It  was 
diluted  to  mark  and  mixed  thoroughly.  Two  40  c.  c.  aliquots  were 
evaporated  to  dryness  in  200  c.  c.  casserole.  Thirty  c.  c.  of  1-1 
HNO3  were  added  ^nd  evaporated  to  dryness  again,  then  taken  up 
with  hot  water  and^  transferred  to  300  c.  c,  Erlenmeyer  flask  and 
diluted  to  100  c.  c.  mark.  Five  c.  c.  of  N/5  acetic  acid  were  added, 
saturated  with  IlgS,  and  allowed  to  stand  over  night  under  bell  jar. 
The  lead  sulphide  was  filtered,  and  the  same  process  as  that  for  the 
determination  of  soluble  lead  was  followed,  weighing  the  lead  sul- 
phate and  calculating  the  per  cent  of  total  in  the  sample. 

GLAZE    SAMPLES. 

One  hundred  and  seven  glaze  samples  were  collected  in  all  from 
92  plants.  Our  investigators  failed  to  get  glaze  from  five  of  the 
plants.  One  of  the  number  was  destroyed  by  fire  before  the  glaze 
could  be  secured,  one  became  bankrupt,  and  those  who  took  over 
the  plant  used  a  new  glaze.  Another,  while  not  refusing  the  glaze, 
delayed  furnishing  it  until  too  late  to  be  used  in  this  survey,  and 
twp  plants  refused  to  furnish  samples  of  glaze  for  analysis. 
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Some  of  the  plants  used  more  than  ono  kind  of  glaze,  so  that  87 
plants  furnished  the  total  of  107  samples.  These  samples  were 
analyzed,  some  by  our  own  chemists  and  the  remainder  by  chemists 
in  the  Bureau  of  Mines.  The  per  cent  of  total  load  and  the  per  cent- 
of  soluble  lead  in  the  dry  glaze  are  those  used  in  this  study. 

RESEARCHES  OUTSmE  THE  PLANT. 

Attempt  was  made  to  obtain  supplementary  evidence  by  con- 
sulting the  records  of  the  hospitals  and  those  of  the  Brotherhood  of 
Operative  Potters.  From  the  former  very  little  information  could 
be  obtained.  Apparently  local  physicians  either  did  not  recognize 
plumbism  aiuo{ig  their  patients  or  were  not  consulted  by  them  after 
aymptonis*of  lead  poisoning  bad  developed.  Table  No.  1  gives  the 
result  of  the  study  of  the  records  of  the  Brotherhood  of  Operative 
Potters.  It  will  be  seen  that  the  causes  of  death  there  given  are  in 
general  terms  only.  A  presumption  as  to  the  real  cause  of  death 
would  be  the  only  means  of  approximating  the  fatalities  from  lead 
poisoning.  Literature  was  also  consulted,  such  as  that  published 
by  the  Division  of  Vital  Statistics  of  the  United  States  Census  Bureau. 
Eccords  thus  obtained  were  for  one  year  only.  Other  sources  of 
information  are  the  life-insurance  companies  and  fraternal  societies. 
Records  from  these  sources  were  found  to  have  a  limited  value  on 
account  of  the  shortness  of  the  time  for  which  they  were  kept.  From 
a  study  of  available  mortality  statistics  the  only  conclusion  that  can 
be  drawn  is  that  in  giving  the  cause  of  death  the  attending  physician. 
too  seldom  makes  a  diagnosis  of  plumbism.  Tables  II  a  and  (  give 
deaths  of  pottery  workers  by  age  groups. 

Visits  were  made  to  the  homes  of  the  workers,  but  the  information 
obtained  there  being  decidedly  of  a  secondary  character,  while 
interesting,  could  not  bo  incorporated  in  a  scientific  analysis  of  the 
occurrence  of  lead  poisoning. 
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Age  (years). 


15-24 

25^34 

35-44 

45-5J 

5^S\ 

65  and  over 
Not  stated. 


Tablk  Ila, — Age  of  death  among  potters,  1911-1919.^ 
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Table  116.— Per  cent  of  age  groups  shown  i:i  Table  Ha. 
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PART  II. 

FIELD  SURVEY. 


POTTERY  EMPLOYEES. 

NUMBER   AND   PER   CENT  OF  TOTAL   POTTERY   WORKERS   REPRESENTING   EXPOSED 

GROUPS. 

In  the  92  plants  surveyed  the  total  number  of  workers  employed 
is  17,297,  12,558  being  males  and  4,739  females.  However,  only 
1,504  males,  or  11.9  per  cent,  and  398  females,  or  8.4  per  cent,  were 
found  to  be  exposed  to  the  lead  hazard.  Of  the  number  exposed  only 
68  males  and  25  females  were  absent  or  unwilling  to  take  the  time  to 
submit  to  a  physical  examination. 

AGE. 

The  grouping  of  the  pottery  employees  into  age  groups  according 
to  occupations  and  sexes  and  percentage  distribution  of  each  group 
is  shown  in  Table  III. 

Of  the  total  number  of  men  exposed  to  the  lead  hazard,  which  is 
1,436,  it  is  seen  that  108  are  under  20  years  of  age,  and  110  women 
of  the  total  number  of  373  are  under  20.  The  largest  number  of 
males  in  this  group  are  employed  as  dippers'  helpers  and  ware  carriers, 
while  the  females  of  the  group  are  chiefly  dippers'  helpers,  ware 
gatherers,  and  cleaners.  In  the  age  group  of  60  plus  there  are  80 
men,  21  of  whom,  representing  the  largest  group,  are  employed  as 
glost-kiln  placers.  The  four  women  in  this  group  are  employed  as 
ware  cleaners.  The  largest  number  of  males  are  found  between  the 
ages  of  30  and  49,  comprising  761  of  the  total.  Of  tliis  group  those 
between  35  and  39  number  220,  or  15.4  per  cent  of  the  entire  niunber. 
This  is  not  true  of  the  female  group.  It  is  seen  that  the  largest 
number  of  females  is  foimd  in  the  group  under  20  y6ars.  In  this 
group  there  are  110,  or  29.4  per  cent,  of  the  total  number  of  373. 
The  number  in  the  successive  age  groups  diminishes  until  the  age 
group  of  45  to  49  is  reached,  where  there  is  a  slight  rise,  and  after  the 
age  of  50  there  is  a  marked  diminution. 

The  men  are  largely  employed  as  glost-kiln  placers  and  dippers. 
Thus,  of  the  1,436  men  exposed  974  are  employed  in  these  two  occu- 
pations. The  women  are  largely  employed  as  dippers'  helpers  and 
ware  cleaners.  There  are  149  in  the  former  and  95  in  the  latter 
group. 
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LEAD  POISONING   IN   THE  POTTERY  TRADES. 


There  are  7,819  more  men  than  women  employed  in  the  plants 
sm^eyed;  that  is,  72  plus  per  cent  of  the  workers  are  males,  and  1,10G 
more  men  than  women  are  exposed — that  is,  79  plus  per  cent  of 
workers  exposed  are  males. 


RACE   AND   NATIONAUTY, 


Only  two  colored  employees  were  observed  at  work  in  the  potteries, 
so  tliat  with  very  few  exceptions  the  potteries  are  worked  by  the 
Caucasian  race.  Table  IV  gives  the  distribution  by  nationality  for 
the  various  occupations. 

Table  IV, — Nationality  by  oecapalion  of  ■pottery  worttit. 
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It  13  seen  from  the  table  that  by  far  the  majority  of  pottery  workers 
are  native  bom,  and  that  of  the  21  foreign  nationalities  represented — - 
17  of  them  by  men — the  English  are  most  numerous.  The  nation- 
alities of  1,402  males  and  359  females  were  ascertained,  and  of  the 
1,402  males  873  are  native  bom  with  native-born  parents,  230  are 
native  bom  with  foreign  and  mixed  parentage,  while  only  299  are 
foreign  horn.  Thus,  1,103  are  Americans,  while  the  remaining  299 
are  divided  into  21  nationalities.  Of  these  the  English  are  repre- 
sented by  the  highest  number,  91,  followed  by  the  Itahans,  with  40. 
Of  the  359  women  310  are  native  born,  35  of  these  having  foreign 
and  mixed  parents.  Only  49  are  foreign  bom.  Therefore,  we  are 
justified  in  saying  that  the  pottery  industry  in  America  is  carried  on 
mainly  by  native  workers. 

MARITAL    STATE. 

The  marital  conditions  and  fertility  of  the  potters  by  sexes  are 
shown  in  the  following  tables.  Table  V  shows  the  marital  state  of 
male  and  female  pottery  employees  by  occupation : 
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It  will  be  observed  that  the  majority  of  male  workers  are  married. 
Of  the  1,374  males  of  whom  we  have  a  record  1,110  are  or  have  been 
married,  60  of  them  being  widowers  and  14  divorced;  the  remaining 
264  are  single.  Of  the  334  women  concerning  whom  we  have  a 
record  162  are  single,  172  are  or  have  been  married.  Of  the  latter 
class  26  are  widows  and  8  divorced. 

There  is  a  higher  per  cent  of  single  men  among  the  dippers'  helpers, 
ware  carriers,  cleaners,  decorators,  etc.,  while  among  the  glaze 
mixers,  dippers,  kiln  placers,  and  sagger  washers  the  greater  number 
are  married. 

Table  VI. — Fertility  of  pottery  worhers  by  occupation  (men). 


Mar- 
riages. 

33 

81 

227 

23 

20 

583 

3 

9 

2 

59 

66 

4 
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1,733 
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236 
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riages.    ' 

RelatiTC. 

Occupation. 
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living. 
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born. 

Children 
living. 

Foreman 

85 

190 

525 

37 

53 

1,409 

33 

13 

167 

192 

10 

100  1 

100 

100 

100 

K» 

100 

100 

100 

100 

100  1 

100 

100 ; 
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1 
298  , 
315  1 
262 
309 
300, 
295 
333  , 
433  1 
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351  : 
358  , 
300  I 

257 

Glaxo  inixer 

234 

Di  ppor 

231 

Dipper  helper 

161 

Ware  carrier 

265 

Glost-kihi  placer 

242 

Ware  C'hviiuT 

333 

Kiln  flri'iniin 

367 

Kiln  draner 
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Oddmun 

283 

Sagiror  washer 

291 

Decorator 

250 

Total 

1,110 

3,298 

2,745 

100  1 

1 

297; 

1 

245 

In  the  above  table  the  first  column  includes  all  those  who  have 
been  married,  as  shown  in  Table  V.  The  second  column  shows  the 
number  of  children  bom,  and  the  third  column  the  number  of  children 
hving;  for  example,  among  the  foremen  there  have  been  33  marriages 
of  which  marriages  98  children  have  been  bom  and  85  of  these  were 
living  when  this  survey  was  made.  In  Table  VI  there  is  shown 
also  the  relative  number  of  children  that  would  be  expected  to  be 
bom  and  living  on  the  basis  of  100  marriages.  This  relation  was 
computed  upon  the  ratio  furnished  by  the  absolute  figures  shown 
in  the  first  three  columns  of  the  table;  for  example,  if  there  had  been 
100  marriages  among  the  foremen  we  might  expect  298  children  to 
be  born  and  257  to  be  living,  provided  the  same  rate  prevailed  as 
in  the  33  marriages  of  which  we  have  a  record.  Among  the  1,110 
females  there  have  been  born  3,298  children,  and  of  these  2,715  are 
still  living.  This  is  at  the  rate  of  almost  three  children  bom  for 
each  marriage  and  two  and  one-half  still  living,  or  297  bom  per  100 
marriages  and  245  still  living.  Without  analyzing  these  figures 
further  for  age  variation,  it  appears  that  the  male  potters  particularly 
have  an  average  birth  rate,  and  that  a  reasonably  large  proportion 
of  their  children  are  still  living. 
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Table  VII  shows  these  same  facts  for  the  female  workers,  and 
includes  additional  infonnation  in  regard  to  stillbirths,  miscarriages, 
and  abortions,  as  far  as  it  was  possible  to  obtain  this  latter  information 
from  the  women  themselves.  It  is  of  course  understood  that  specific 
infonnation  concerning  these  matters  is  usually  difficult  to  procure. 

Table  VII. — Fertility  of  pottery  worhers  by  occupations  {women). 
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423 
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3 

16 
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8 

2 

9 

It  will  be  observed  that  this  table  is  made  up  by  a  plan  similar 
to  that  of  Table  VI.  Among  dippers'  helpers  there  were  73  mar- 
riages, from  which  157  children  were  born,  with  106  still  living. 
Among  these  same  73  women  there  occurred  5  stillbirths,  2  miscar- 
riages, and  12  abortions.  Reducing  these  figures  to  the  rate  of  100 
marriages,  215  births  might  bo  expected,  145  still  living,  7  stillbirths, 
3  miscarriages,  and  17  abortions,  providing  that  the  same  rate  pre- 
vailed among  the  100  marriages  as  among  the  73.  Of  the  172 
marriages  among  the  pottery  women,  423  children  had  been  born, 
and  318  were  still  living,  at  the  time  of  this  survey.  This  is  at  the 
rate  of  about  two  and  one-half  children  per  marriage  of  women 
workers,  with  approximately  two  children  of  each  marriage  still 
living;  or  246  children  born  per  100  marriages,  with  185  cliildren 
living  at  the  time  of  the  survey.  WTiile  this  rate  is  not  so  high  as 
that  noted  in  Table  VI  for  the  male  workers,  it  is  to  bo  remembered 
that  these  women  are  much  younger  than  the  male  workers  and  have 
not  been  rearing  families  for  so  long  a  period  as  they.  The  rates, 
however,  are  about  as  high  as  might  be  expected  for  both  the  number 
of  children  bom  and  the  number  of  children  living.  The  rate  of 
stillbirths  per  100  maniages  is  8,  of  miscarriages  2,  and  of  abortions  9. 
These  rates  do  not  seem  exceptionally  liigh,  if  all  such  cases  have  been 
reported  to  us.  It  does  not  appear  that  the  high  rates  for  these  three 
marital  conditions  which  are  reported  by  Oliver  in  his  study  of  the 
incidence  of  lead  poisoning,  as  given  in  Diseases  of  Occupation,^ 
prevail  among  the  women  workers  in  the  lead  department^of  the 
pottery  industry. 

1  Diseases  of  Occupation,  Thomas  Oliver,  p.  199. 
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Table  VIII  gives  by  sexes  and  occupations  the  number  of  workers 
under  20  years  of  age,  and  the  average  age  of  those  over  20;  the 
average  number  of  children  bom  per  marriage;  and  the  average 
number  and  the  per  cent  of  children  living. 

Table  VIII. — Fertility ^  by  occupations  and  sexes. 

MEN. 


Number 
under  20. 

Average 
over  20. 

Average  per  family. 

Percent 

ofchU- 

dren 

living. 

Occupation. 

Children 
bom. 

Children 
Uving. 

Foreman 

0 
8 
.8 
35 
82 
5 
14 

46.9 
45.6 
38.5 
88.8 
43.5 
28.8 
40.0 
50.4 
35.0 
45.3 
49.3 
34.6 

2.98 
3.15 
2.62 
2.09 
3.00 
3.33 
2.95 
4.33 
7.60 
3.51 
3.58 
3.00 

2.47 
2.34 
2.31 
1.61 
2.65 
3.33 
2.42 
3.67 
6.50 
2.83 
2.91 
2.50 

86 

OlaiftTniTur. . . 

74 

Dipper 

88 

Dipper's  helper , . . 

77 

Ware  carrier 

88 

Ware  cleaner 

100 

Olost-kiln  placer 

83 

Kiln  fireman 

85 

Kiln  drawer 

87 

Oddman 

2 
3 
1 

81 

Sa^trer  washer 

SI 

Decorator 

83 

Total 

108 

40.9 

2.97 

2.45 

83 

WOMEN. 


Forewoman . . . . 

Dipper 

Dipper's  helper. 
Ware  gatherer. . 
Brasher 


K'1'1  (I  rawer. 
I'cr'oraior. . . 


Total. 


38.8 
35.0 
30.0 
31.7 
39.0 
38.2 
31.2 


34.2 


3.33 
4.00 
2.15 
3.04 
2.61 
2.20 
.80 


3.83 
2.67 
1.45 
2.48 
2.02 
2.00 
.60 


100 

67 


82 
77 

91 
75 


2.46 


1.85 


75.2 


The  number  of  children  born  per  family  ranges  in  this  study  from 
1  to  8.  The  average  number  bom  and  living  per  worker  of  either  sex 
seems  to  bo  within  the  normal.  Of  the  3,298  children  bom  whose 
fathers  as  pottery  workers  were  exposed  to  lead  83  per  cent  were 
living  at  the  time  of  this  survey.  Of  the  423  children  bom  whose 
mothers  were  worldng  in  the  glaze  department  75.2  per  cent  were 
living.  It  would  seem,  therefore,  that  we  did  not  find  anything  of 
special  significance  in  the  marriage  rates,  in  the  birth  rates,  in  the 
death  rates  of  the  children  bom,  nor  in  the  rates  of  stillbirth,  mis- 
carriage, and  abortion  among  the  potters  examined  in  this  survey. 
The  lack  of  significant  data  relative  to  stillbirths,  miscarriages,  and 
abortions  may  probably  be  due  to  the  difficulty  met  with  in  ascer- 


taining all  the  facts. 


OCCUPATION. 


Length  of  employment  in  the  pottery  trades. — We  gathered  informa- 
tion concerning  the  length  of  time  each  individual  examined  had 
w^orked  in  the  plant  in  w  hich  he  was  found  at  the  time  of  the  survey 
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and  concerning  the  length  of  the  exposure  of  each  to  lead  poisoning. 
Since  no  plant  records  were  kept,  the  only  possible  source  of  informa- 
tion of  this  nature  is  the  worker  himself.  Table  IX  gives  by  occupar 
tions  and  sexes  the  facts  ascertained. 

Table  IX. — Length  of  exposure  and  time  in  present  plant  of  pottery  workers,  by  sexes. 


Length  of  exposure. 


MIK. 

0-2.9  months 

3-5.9  months 

6  months-0.9  year. 

1-1.9  years 

2-4.9  years 

5-9.9  years 

10  years  plus 


Total. 


WOMEN. 


0-2.9  months 

3-5.9  months 

0  manthsnO.9  year. 

1-1.9  years 

2^.9  years 

5-9.9  years 

10  years  plus 


i 


o 


6 

3 

29 


39 


C3 


7 
5 
13 
11 
18 
31 
27 


112 


2 
1 
1 
4 
2 


Total. 


10 


13 

8 

9 

4 

19 

52 

160 


265 


I 

09 

\ 


16 

10 

12 

11 

9 

6 

7 


71 


7 
10 
10 

8 
13 

3 

3 


o 


1 

3 


3 
2 


54 


o 

O 


13 
12 
11 
17 
92 
112 
450 


9   707 


3 
11 

6 
2 


24 


15 

4 

25 

10 

2 

15 

13 

9 

13 

20 

2 

'      14 

40 

17 

12 

31 

11 

10 

20 



149 

16 

5 

61 

94 

B 
ft) 

d 


4 
2 
6 


12 


I 


2 
1 
1 


2 


2 
3 
4 


B 

o 


10 
3 
5 

4 
15 
16 
10 


I 

9i 


iXl 


73 


11 


I 


12 


3 
3 
1 
5 
2 
5 


19 


9 

3 

78 

4 

64 

3 

i 

67 

11 

1 

69 

15 

196 

7 

5 

240 

24 

2 

724 

1,427 


44 

32 
42 
41 
88 
67 
54 


368 


Time  in  present 
plant. 

1 

a 

3 

• 

~^ 

13 

6 

6 

7 

19 

32 

57 

• 

I 

• 

•c 

kl 

g 

PS 

1 

o 

o 

1 
...... 

1 

2 
""2 

Glost-kiln 
placer. 

• 

i 

1 

1 

1 
1 

d 

3 

9 

1 

0 

1 

OQ 

1 

0 

1 

MEN. 

0-2.9  months 

5 
1 
8 
10 
11 
15 
26 

76 

7 
12 
11 

6 
12 

6 

7 

9 
5 
6 
4 
13 
2 
4 

27 
17 
23 
23 
70 
92 
147 

399 

4 

1 
1 
4 
7 
8 
5 

2 
2 

1 

7 

18 

10 

9 

3 

'i' 
1 
3 
3 

11 

91 

3-5.9  months 

0  manths-0.9  year 

1 
1 

1 

46 
59 

1-1.9  years 

63 

2-4.9  years 

3 
3 
5 

2 
2 
2 

7 

"z 

160 

5-9.9  years 

176 

10  years  plus 

264 

Total 

13 

HO 

61 

43 

7 

3 

30 

49 

839 

WOMEN. 

0-2.9  months 

1 

8 
13 
11 
28 
19 
4 
4 

87 

3 
6 
6 
9 
9 

1 
3 

37 

6 
3 
6 
3 
4 
8 
3 

33 

1 

1 
2 

1 
1 
2 
2 

2 
2 
1 

20 

3-5.9  months 

25 

5  months-0.9  year 

26 

1-1.9  years 

i_ 

41 

2-4.9  years 

1 
r 

* 

3 

36 

5-9.9  years/ 

15 

10  years  plus 

1 

12 

1 

Total 

10 

8 

175 
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Table  IX  shows  that  one-fifth  of  the  men  had  been  employed  in 
the  present  plant  for  less  than  one  year,  a  little  over  one-fourth  had 
been  employed  more  than  one  yeariand  less  than  five  years.  The 
table  also  shows  that  about  14  per  cent  had  been  employed  in  the 
glaze  department  for  less  than  one  year,  18^  per  cent  more  than 
one  year  but  less  than  five  years,  and  67.5  per  cent  for  five  years  and 
more.  Slightly  more  than  one-half  of  the  men  had  been  exposed  to 
lead  hazards  for  10  years  and  more.  These  figures  would  indicate 
that  the  male  potter  remains  in  the  same  plant  for  a  considerable 
period  of  years,  and  that  he  remains  in  the  galze  department  at  one 
occupation,  or  at  various  occupations,  for  a  still  longer  time.  Among 
the  glost-kiln  placers  about  65  per  cent  of  the  men  had  been  em- 
ployed in  the  glaze  department  for  10  years  and  over.  Among  the 
dippers  70  per  cent  of  the  men  had  been  working  in  lead  for  more 
than  10  years. 

About  40  per  cent  of  the  men  had  been  employed  in  the  potteries 
in  which  they  were  found  at  the  time  of  examination  for  less  than 
one  year,  44  per  cent  for  more  than  one  year  and  less  than  five  years, 
and  the  remaining  16  per  cent  for  five  years  and  over. 

But  the  mistake  must  not  be  made  of  interpreting  these  figures  to 
indicate  a  large  turnover,  because  it  is  a  known  fact  that  the  turn- 
over rate  is  highest  during  the  first  three  months  of  employment. 
The  data  covering  the  rate  of  turnover  in  the  potteries  surveyed  are 
not  available.  Approximately  one-third  of  the  workers  had  been 
exposed  to  the  lead  hazard  for  one  year  or  less,  another  one-third 
more  than  one  ydar  or  less  than  five  years,  and  another  one-third 
for  five  years  and  more. 

Concerning  the  women  it  appears,  as  might  be  expected,  that  the 
occupation  is  not  very  stable  and  that  they  do  not  remain  long  in 
any  one  plant. 

Previous  occupations. — In  order  to  justify  the  allegation  that  a 
certain  industry  exposes  workers  to  a  hazard,  it  is  necessary,  if  the 
number  of  workers  suffering  from  the  effects  of  the  hazard  attributed 
to  that  industry  is  based  upon  physical  examinations,  to  eliminate 
from  the  cases  enumerated  those  of  workers  who  may  have  devel- 
oped their  present  ph^^sical  findings  in  previous  occupations. 

The  following  tables  give  not  only  the  number  of  workers  who  may 
have  developed  symptoms  oi  plumbism  before  entering  the  potteries, 
but  also  the  main  sources  of  supply  from  which  the  workers  are 
obtained. 
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Table  X. — Previous  occupation  of  male  pottery  workers. 
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Previous  occupation. 


Present  occupation. 


Foreman,  assistant  manager. 

Glaze  mixer,  sifter 

Dipper,  enameler 

Dippers  helper,  taker  off 

Ware  carrier,  ware  gatherer. . 
Ware   cleaner,    brasher, 

stamper 

Glost-kiln  placer 

Glost-kiln  nremaji 

Glost-kiln  drawer 

Oddman,  utilicy 

Sagger  washer 

Decorator,  tlntor 


I 

be 
OS 


s 

s 


3 
1 
1 


Total 11 


m 

hi 

•mm 

B 
o 


12 


18 


a 

9 


2 
1 
3 
1 
2 


10 
1 


21 


I 

.a 

(0 

p. 


1 
1 

19 
2 


26 


fc 

£ 


I 
1 

16 
1 


21 


4 
1 


45 


2 
9 


14 


42 


s 


7 
5 
20 
1 
3 

1 

31 

3 


1 

4 


79 


<^ 


i4 


2 


9 


W    o 


3 
1 


65 
1 


1 
11 


^6 


1 
10 

7 


3 


20 
2 
1 
2 


46 


In 


o 
es 


Ift 


1 
4 
1 


6 


15 


2 
3 


12 


t 


o 


3 
12 
22 
11 

2 

1 
95 


1 
4 

8 


159 


2 
3 
6 
2 


1 
9 


25 


2 


Pre\ious  occupation . 


e3 


Previous  occupation. 

Present  occupation. 

g 

Blacksmith. 

i 

i 

a 

• 

2 
2 

2 

Cigarmaker. 

Electrician. 

Engineer    fire- 
man. 

• 
• 

o 

Farmer. 
Iron  and  steel. 
Laborer. 

> 

• 

a 

a 

a 
5 

• 

a 
2 

o 

• 

"5 

1 

Foreman,  assistant  manager 

i 

••) 

3 

10 

19 

5 

1 

1 

38 

0\H7(^  tni'Jfer,  siflpr    .  _ .      " 

1 
2 

i  ' 

4 
10 

4 

10 

3 

1    .!! 

Dipper,  enameler 

3 

1 
1 

.... 

Dipper  s  helper,  taker  off 

2 

1 — 

Ware  carrier,  ware  gatherer 

a    •    •    • 

1 

3 

3 

1 

'          i    ■    ' 

Ware  cleaner,  brusiher,  stamper. . 

1 

1 

Olost-ldln  placer 

1 

2 

1 

4 

3 

1 

■     •MS 

2 

44 
1 

43 
.... 

8 
3 
?. 

14 
2 

1 

2 

4 

9. 

Glost-kiln  nreman 

^  1 

Glost-kiln  drawer 

i 

Odaman.  utility 

1 

1 
1 

1 
1 

2 

3 
3 

10 
6 

1 

Hare^r  wft«?he.r 

1 

Decorator,  tinter 

•"■"»""•• 

2 

9 

3 

31 

93 

2 

2 

Total 

2 

8 

11 

2 

3 

04 

74 

9 

3 

Present  occupation. 

Merchant. 

Messenger. 

• 

1 

c 

Painter,  paper 
hanger. 

• 

M 
o 
03 

1 

1-4 

k. 

a 
1-1 

1 

."a 

es 

1 
2 

Student. 

Stonemason. 

k. 

V, 

s 

o 

1 
4 
3 
1 
2 

"'ii' 

50 

■•A" 

2 
109 

1 

• 

1 

4 
9 
2 
1 

£- 

°  o 

♦J 

o 

*-• 

1 

9 

•  •  «  • 

-3 

Foreman,  assistant  manager.. . 

1 

35 

Glaze  mixer,  silter 

1 
1 

•  *  ■  > 

3 

1 
1 

1 

15 

2 

1 
1 

1 

111 

DioDer.  enameler 

5  1     1 

2(>5 

Dipper  s  helper,  taker  oil 

Ware  carrier,  ware  gatherer. . . 

1 
1 

63 

1 

58 

Ware  cleaner,  brusher,  stamper 

7 

Glost-kiln  placer 

10 
1 

7 

•  •  •  • 

2 

2 

2 

11 

7 

11) 

27 

5 

658 

Glost-kiln  nreman 

12 

Glost-kiln  drawer 

1 
2 
3 
1 

1 

4 

Oddman.  utility 1 

1 
1 

2 
3 

9 
7 

2 
2 

62 

Sagger,  wiMsher  -,.,..,.        ...'.... 

60 

Decorator,  tinter I 

2 
6 

g 

1 

11 

4 

3 

4 

32 

33 

2 

200 

Total 

21 

1 

2 

28 

60 

23 

1,433 
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Table  XI,— Prewom  oa^updlion  tif female  pottery  worker: 


It  is  seen  that  among  the  men  5  were  preriouslj  occupied  as 
painters,  3  as  plumbers,  and  4  as  printers,  making  a  total  of  12  who 
may  have  been  exposed  to  lead  before  working  in  the  potteries; 
bub  the  Dumber  is  so  small  that  it  is  practically  negligible.  It  is 
likewise  seen  that  the  lai^est  number  of  men  were  previously  occupied 
as  laborers,  factory  hands,  and  farmers,  although  many  had  no 
former  occupation.  The  women,  as  noted  in  Table  XI-,  are  generally 
recruited  either  from  the  nonemployed  list  or  from  housekeepers.  A 
large  number  of  men  and  women  had  held  previous  positions  in  the 
pottery,  and  some  of  these  had  not  been  exposed  to  lead  in  those 
positions.  Among  the  men  167  had  worked  in  occupations  where 
lead  was  absent,  and  among  the  women  31  had  been  so  employed. 

Tables  X  and  XII  give  the  last  previous  occupation  held  by  the 
workers  according  to  present  occupations. 

Table  XII, — Nttt  previowt  occupation  o/ male  poUerg  u/ortert,  • 
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,«■ 
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SI 

1 
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1 

i 

i 

I 

1 

1 

i 

} 

1 
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, 

j 

\ 

1 
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1 
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1 
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' 

li 
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1 
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3 
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• 
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2 
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Table  XII. — Next  previous  occupation  of  male  pottery  workers — Continued. 


Present  occupation. 


Foreman,  assistant 
mana^ 

Glaze  mixer,  sifter 

Dipper,  enameler 

Dipper's  lieli)er 

Ware  carrier,  gatherer. . . 

Ware  cleaner,  bnisher, 
stamper 

Glost-Idln  plaott* 

G  lost-kiln  fireman 

Glost-kiln  drawer 

Oddman,  utility 

Sagger  washer 

Decorator,  tiner 


ToUl, 


Next  previous  occupation. 


M 


1 

o 


is 


'Sb§ 


2 
2 


4 
4 
4 

1 


22 


2 
2 


39 


Pl4 


2 
4 

8 
3 
1 


34 
1 
1 
3 
4 


61 


M  4.3 


1 

3 

I 

5 
I 


10 


23 


5 


7 
7 
1 
1 


23 
1 
2 
3 
4 


49 


4? 


l:^ 


1 
5 


d 


60 


:? 


1 
<> 

3 


18 


24 


i 


2 
2 


9 


3 
4 


20 


2 
1 
1 


8 


•S 


OQ 


1 

3 
2 
1 
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Table  XIII. — Next  previous  ocimpation  of  female  pottery  workers. 


•> 


11 


as. 

o 


3 


9 


12 


Present  occupation. 


Glaze  mixer 

Dipper 

DipiJer's  helper. 

Ware  carrier 

Ware  cleaner,  brushcr. 

Glo^t-klln  placer 

Decorator. . .  


Total. 


Next  previous  occupation. 


i 

• 

• 

"6 

OS 

h> 

It 

o 

K 

Oi 

O. 

.5J 

Q 

Q 
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6 


3 

^ 


7 

12 
5 


1 


29 


09 


C< 


2 

o 

Q 


1 

2 


3 
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1 


V 

4-> 

.£3 


2 
1 
2 


« 

c 


1 

3 


1 

5 


•2 


n 


6 
1 
7 


1 
16 
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•d 

s 

4.J 
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There  is  very  little  to  be  learned  from  these  tables,  except  that 
quite  a  number  had  held  different  positions  in  the  potteries.  It  is 
also  noted  that  only  three  had  been  plumbers.  The  conclusions  to 
be  drawn  from  these  tables  of  previous  occupations  are  that  the 
physical  findings  of  plumbism  among  the  workers  can  not  be  attributed 
to  former  occupations. 

Height  and  xodqlit. — Table  XIV  shows  a  correlation  of  height  and 
weight  for  903  pottery  men.  Table  XV  shows  the  same  data  for 
120  pottery  women. 
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Table  XIV. — Height  and  Tceight  of  mair  pottery  uortert. 

(AveniKeheight— ST.iOlnchoM.    ArctoSB  wslcljl— l."il  pouniii.l 


tTcliTlit  (tnchc;;. 

WfightflWUEd!). 

Un- 

flO 

« 

. 

03     ft4 

„ 

86 

b: 

W 

,. 

» 

:i 

73 

n 

■1+ 

"i 

ToW. 

3 

3 

10 
16 

3 

5 

12 

3 

J 

10 

1" 

H0-18B 

". 

S 

\ 

s 

1? 

"i 

....I    2 

1  ;  12 

Hi 

2 

-'. 

..! 

"i 

2 

2 

s 

2^™ 

12 

" 

21 

' 

19 

11, « 

« 

ION 

107 

115 

IW 

» 

Table  XV. — Height  and  v:eight  of  female  pottenj  vortrrs. 

rAwr.uT  beicht— (;!..I5  liicbos.    AveraRc  flvi-^li',— l:?;.!  pound' ! 


,«... 

ai 

lleitht  «ii"h(«i. 

Weight  ( 

« 

" 

» 

:o    r.    72 

7. 

' 

;   J 

1 

'1 

SL* 

1 

1 

" 

1 

' 

?  1 

' 

2 

2 

: 

1 

3 

2 

i 

' 

; 

1 

? 

1 

a 

T 

H 

" 

=>j,2[„ 

" 

' 

S 

' 

^ 

It  is  to  be  noted  that  the  average  height  of  the  men  is  67.5  inches 
and  the  avenige  weight  151  pounds.  The  average  height  of  the 
women  is  62.35  inches  and  the  average  weight  126.1  pounds.  In 
order  that  we  may  give  a  better  picture  of  the  group,  the  figures  in 
Table  XIV  are  analyzed  a  httle  more  closely.  Chart  1  shows  the 
distribution  of  weights  for  the  903  male  potters  in  a  frequency  curve 
upon  which  is  superimposed  for  comparison  a  probabiUty  curve. 
Barring  a  few  irregularities  in  the  actual  frequency  curve,  the  weights 
do  not  seem  to  be  abnormally  distributed.     By  use  of  a  frequency 
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curve,  upon  which  is  superimposed  for  comparison  a  prohability 
curve  for  this  same  number  of  workers,  figure  2  shows  the  frequency 
distribution  for  the  heights  ofthese  903  pottery  workers.  A  Pearson 
coefficient  of  correlation  computed  between  these  two  parts  of  meas- 
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urea  for  the  903  individuals  is  0.547,  which  is  considered  a  reasonably 
good  correlation,  although  it  indicates  considerable  irregularity  in 
these  two  measurements.  That  is,  there  are  quite  a  number  of  indi- 
viduals of  overweight  and  quite  a  number  of  underweight,  for  their 
heights.     Table  XVI  shows  an  attempt  to  find  the  deviation  of  these 
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various  height  groups  from  what  is  considered  a  normal  weight  for  each 
group.  The  standards  taken  are  those  of  Butler,  and  vary  about  5 
pounds  for  each  inch  in  height.  An  individual  67  inches  in  height  is 
expected  to  weigh  150  pounds;  one  68  inches  in  height,  155  pounds; 
one  66  inches  in  height,  145  pounds,  etc. 
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Table  XVI. — Frequency  of  overweight  and  underweight  among  90S  pottery  men 
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FAMILIARITY   WITH   TRADE   HAZARDS. 

Pottery  workers,  as  a  whole,  are  familiar  with  the  lead  hazard  to 
which  they  are  exposed.  Their  knowledge,  however,  is  frequently 
very  vague  and  is  acquired  through  conversation  with  associates. 
Some,  indeed,  question  the  existence  of  such  a  hazai'd;  and  judging 
from  the  results  of  this  survey  many  apparently  do  not  appreciate  the 
dangers  thereof.  The  plants  have  taken  no  concerted  action  to  teach 
the  hazards  in  a  logical  way.  One  plant  teaches  them  to  some  workers 
four  use  placards,  one  gives  instructions  once  a  month  and  another 
every  three  months. 

POTTERY  BUILDINGS. 

In  general,  the  buildings  in  use  for  the  manufacture  of  pottery  are 
typical  of  an  old  industry,  in  which  processes  have  remained  so 
uniform  as  seemingly  to  demand  no  radical  change  of  housing  for  a 
long  series  of  years.  The  buildings  are  mostly  makeshift  structures, 
ill-adapted  to  the  processes,  although  a  few  were  found  of  modem 
type,  arranged  for  the  most  efficient  handling  of  the  ware,  from  raw 
materials  to  finished  product. 

In  the  older  buildings  little  attention  was  given  to  the  convenience 
comfort,  or  health  of  the  worker.  Glaze  mixing  was  usually  confined 
to  an  odd  comer  or  to  a  room  unusable  for  other  purposes.  Dipping 
rooms  and  kiln  rooms,  which,  with  the  mixing  rooms,  primarily 
interest  us,  were  apparently  constructed  with  the  idea  of  capacity 
mainly,  without  thought  of  illumination,  ventilation,  or  any  other 
sanitary  consideration.  Our  investigators  noted  both  dipping  and 
mixing  rooms  where  but  one  small  window  placed  high  in  the  wall  waa 
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apparently  expected  to  give  ample  ventilation,  and,  with  the  aid  of  an 
open-flame  gas  jet,  sufficient  illmnination  for  safe  conduct  of  the 
work.  Though  these  instances  are  few  in  number,  they  typify  the 
age  to  which  such,  housing  belongs,  and  in  reality  stamp  such  plants 
as  outlawed  in  the  field  of  modem  construction. 

Often,  however,  remodeled  plants  or  plants  having  recent  additions, 
though  still  retaining  sections  that  have  low  walls  and  ceilings  and 
inadequate  illmnination  and  ventilation,  show  in  their  newer  sections 
acknowledgment  of  a  need  of  those  very  features  which  the  older 
buildings  lack.  This  same  eflFort  tow^d  improvement  was  found  in 
plants  built  during  the  last  decade,  although  these  efforts  often 
failed  because  of  lack  of  full  appreciation  of  the  problems  offered 
by  the  processes  involved.  The  improvements  in  structures  of  this 
period  is  evident,  however,  several  of  the  more  recent  being  entirely 
of  modem  type  and  containing  the  best  sanitary  equipment  and 
conveniences. 

The  change  from  old  pottery  processes,  such  as  hand  dipping  and 
intermittent  kilns,  to  automatic  dipping  and  contiauous  tunnel  kilns, 
for  certain  lines  of  ware,  is  effecting  a  substantial  change  in  structure 
and  involves  a  closer  consideration  of  the  sanitary  problems  relating 
to  the  handling  of  glaze.  At  the  time  of  this  survey  continuous 
dipping  and  the  use  of  tunnel  kilns  were  confined  to  a  very  few 
plants,  but  a  number  had  seriously  planned  to  estabhsh  the  use  of 
continuous  kilns;  and  doubtless  by  this  time  some  have  carried  their 
plans  into  effect.  The  newly  adopted  processes  will  necessitate  new 
housing,  and  they  are  mentioned  here  not  for  the  purpose  of  discussing 
this  change  of  process  but  as  indicating  a  new  epoch  in  the  con- 
struction of  pottery  buildings.  While  the  full  significance  of  machine 
operation  and  continuous  processes  has  perhaps  not  fully  penetrated 
the  entire  industry,  yet  practical  men  of  the  industry  have  voiced 
the  opinion  that,  wKen  fully  demonstrated,  these  new  methods  will 
result  in  a  demand  for  the  disuse  of  old  buildings,  to  the  advantage 
of  both  employee  and  employer. 

PLANT  PROCESSES  AND  MATERULS  USED. 

UMITATION  OF  SURVEY  TO  CERTAIN  PROCESSES. 

It  is  not  our  purpose  in  this  study  to  give  a  description  of  those 
processes  in  pottery-making  which  do  not  involve  the  use  of  lead  and 
its  compounds.  Each  process  in  which  a  lead  hazard  is  present  is 
described  in  a  general  way,  without  attempt  to  include  minor  varia- 
tions observed  in  a  few  plants.  Wherever  a  process  differs  materially 
from  the  usual  processes  of  other  plants,  full  statements  and 
descriptions  are  given. 

The  processes  of  mixing  the  clays  and  other  basic  materials  for 
making  the  shp,  or  of  reducing  the  clay  to  its  proper  plasticity  for 
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jiggering,  pressing,  and  other  methods  of  shaping  the  ware,  are  not 
ordinarily  carried  on  in  the  same  buildings,  or  at  least  in  the  same 
rooms,  with  the  processes  that  involve  the  use  of  lead.  The  processes 
of  burning  and  cleaning  the  ware,  which  is  now  called  *' bisque*'  or 
**  biscuit ''  ware,  are  not  ordinarily  conducted  so  that  the  workers 
are  involved  in  any  lead  hazard.  The  first  introduction  of  the  ware 
t»  the  lead  department  occurs  usually  when  the  ware  is  carried  from 
the  ware  room  into  the  dipping  room  to  be  coated  with  a  lead  glaze. 
There  are,  though,  some  underglaze  methods  of  decorating,  which 
will  be  mentioned  later.  However,  at  times  brushing  of  the  biscuit 
ware  may  be  carried  on  so  that  the  workers  come  in  contact  with  lead, 
or  at  least  with  glaze  dust.  It  sometimes  happ>ens,  also,  that  the 
bisque-kiln  setting  and  the  setting  of  glazed  ware  in  the  kilns  are 
conducted  in  such  a  way  that  the  same  kiln,  or  the  same  kiln  setters, 
are  employed  for  both  processes.  In  this  survey  when  we  found 
kiln  plficers  working  in  both  types  of  ware  they  are  included  among 
those  exposed  to  a  lead  hazard.  After  stating  one  or  two  facts  in 
regard  to  sagger  maldng,  our  detailed  description  of  processes  takes 
up  the  mixing  of  the  glaze,  its  application  to  the  ware,  the  cleaning, 
burning,  decorating  of  the  ware,  and  all  processes  leading  to  the 
formation  of  the  finished  product. 

SAGGER   MAKING. 

Sagger  making  of  itself  does  not  expose  the  worker  to  lead — a  fact 
contrary  to  statements  found  in  some  books — ^but  in  the  usual 
process  of  washing  or  painting  the  saggers  with  a  lead  glaze  the 
worker  is  exposed.  The  process  of  sagger  washing  will  be  taken  up 
later. 

GLAZE    MIXING. 

On  account  of  the  secrecy  of  the  formulae  used  in  glaze  mixing  the 
constituents  are  usually  added  under  the  direction  of  a  chemist  or 
some  one  else  who  is  trusted  by  the  management.  The  actual  work  is 
performed  by  a  laborer,  who  is  often  kept  in  ignorance  of  the  identity 
and  proportions  of  the  ingredients.  The  process  is  usually  dusty, 
and  the  mixer  neglects,  as  a  general  rule,  to  wear  a  respirator.  The 
materials  for  glazes  are  kept  in  bins  or  barrels  and  when  needed  are 
shoveled  into  barrels  or  galvanized  buckets  and  wheeled  or  carried 
to  the  scales  to  be  weighed.  Little  uniformity  of  method  was  noticed 
in  the  several  plants.  In  some  the  ingredients  are  poured  into  a 
glaze  pan  which  has  previously  been  charged  with  the  proper  amount 
of  water,  while  in  others  they  are  mixed  dry.  Some  use  what  is 
known  as  a  ''raw  glaze,"  in  contradistinction  to  a  'fritted  glaze." 
The  latter,   again,  may  or  may  not  contain  lead.     When  lead  is 


FIG.  1.— GLOST  KILN  ROOM.     NOTE  OLD  CONSTRUCTION. 


FIG.  Z.— DIFFERENT  TYPES  OF  SAGGERS. 
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present  in  the  fritted  form,  it  is  usually  called  '^  fritted  lead  glaze," 
although  this  descriptiiTe  term  is  not  always  employed. 

In  the  process  of  frit  making  the  materials  are  emptied  into  a 
miying  box  or  hopper,  whence  by  means  of  a  chute  they  drop  down 
into  a  mixer,  where  they  are  mixed  either  mechanically  or  by  hand 
with  a  shovel;  as  concrete  is  mixed.  Sometimes  the  batch  is  damp- 
ened by  sprinkling  it  with  water.  The  frit  body  usually  consists 
of  boracic  acid,  flint,  whiting,  spar,  zinc  oxide,  and  clay,  and  may 
or  may  not  contain  a  lead  salt.  This  mixture  may  amount  to  40 
per  cent  of  the  entire  batch  and  often  includes  four-fifths  of  the  lead. 

The  frit  mixture  is  shoveled  into  glazed  saggers  or  saggers  lined 
with  pulverized  flint  and  is  fused  in  one  of  the  glost  kilns.  After 
removal  from  the  kiln  the  fused  glassy  ''frit"  is  taken  from  the 
saggers  and  broken  up  into  small  pieces  or  pulverized  by  means  of  a 
chaser  or  grinding  mill.  In  some  plants  this  pulverized  frit  is  further 
sieved  over  a  barrel.  The  managers  of  a  fe#  plants  purchase  the 
frit  from  other  plants;  some  send  the  fused  frit  away  to  be  pulverized. 

The  next  step  in  the  process  of  glaze  mixing  is  to  convey  the  frit, 
together  with  the  weighed  additional  ingredients  which  enter  into 
it,  to  a  grinding  mill  or  "wet-ball"  mill,  where  the  entire  bateh  is 
mixed.  The  mixing  requires  frequently  from  two  to  six  days.  The 
additional  ingredients  consist  usually  of  cobalt  sulphate,  white  lead, 
and  feldspar.  Zinc  may  also  be  added.  The  mill  is  emptied  either 
by  means  of  buckets  or  by  running  its  contents  by  gravity  over  a 
vibrating  fine  silk  or  lawn  screen,  through  which  the  frit  is  filtered 
to  remove  any  lumps  or  course  materials.  In  a  few  plants  the 
chaise  is  ''lawned"  by  hand,  a  process  which  consists  in  sifting  the 
entire  charge  through  a  150-mesh  copper  cloth  screen.  The  finished 
glaze,  which  has  a  varying  consistency  depending  upon  its  use,  is 
then  transferred  by  means  of  buckets  or  is  pxmiped  to  a  storage  tank. 
Some  of  the  storage  tanks  are  equipped  with  agitators.  From  this 
point  the  glaze  is  carried  or  pumped,  as  needed,  to  the  glaze-dipping 
tubs  in  the  dipping  room. 

OLAZE  DIPPING. 

The  process  of  covering  the  ware  with  a  coat  of  glaze  is  known  as 
"dipping"  and  requires  skill  and  dexterity  on  the  part  of  the  operator. 
The  glaze  must  be  so  applied  that  an  equal  covering  of  every  part  of 
the  ware  is  attained,  of  a  thickness  determined  by  the  porosity  and 
shape  of  the  pieces.  The  ware  varies  in  size  and  weight  from  that 
of  a  small  floor  tile  to  ordinary  household  goods  and  sanitary  ware, 
according  to  the  product  manufactured  in  each  particular  plant. 

There  are  three  different  processes  in  use  for  covering  the  ware 
with  glaze.'    In  one  process  the  ware,  which  includes  dinner  sets  and 
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pieces  easily  handled,  is  dipped  into  the  ^aze  mixtore;  another 
process  consists  in  dusting  or  sprajring  the  pieces;  and  a  tiiiid  in 
painting  the  glaze  on  the  ware.  The  method'used  depends  upon  the 
size,  weight,  and  shape  of  the  ware. 

The  hand  inunersion  method  is  used  in  the  majority  oi  plants  sor- 
▼eyed.  In  this  method  the  g^aze  is  contained  in  tabs,  wooden  or  por- 
celain, about  4  feet  in  diameter  and  3  feet  in  depth,  set  with  the  top 
at  waist  height.  In  an  attempt  to  keep  the  glaze  mixture  of  an  equal 
consistency  the  dipper  stirs  it  at  times  with  a  wooden  paddle  or 
simply  with  his  hand.  The  dipper  faces  the  tub,  takes  the  pieces  of 
baked  ware,  known  as  ''biscuit"  or  ''bisque"  ware,  previously  placed 
beside  the  tub  by  lus  helper,  dips  the  ware  into  the  ^aze,  and  on 
taking  it  out  gives  each  piece  a  peculiar  whirling  or  rotary  motion  of 
two  or  three  half-turns  in  order  to  distribute  the  glaze  evenly.  With 
the  larger  pieces,  such  as  sanitary  toilet  ware,  this  whirling  is  done 
on  a  bouncing  board  which  spans  the  tub.  While  the  piece  is  held 
by  the  dipper  on  the  bouncing  board,  either  he  or  his  helper  usually 
sponges  the  glaze  off  the  foot  of  the  piece  while  it  is  still  wet.  The 
dipper  or  lus  helper  places  the  piece  on  the  drying  rack.  After  the 
glaze  has  dried  on  a  sufficient  number  of  pieces,  the  dipper  and  his 
helper  "fettle"  the  ware,  using  a  wet  sponge.  "Fettling"  is  the 
process  of  removing  excess  glaze. 

Because  of  the  heavy  body  of  the  glaze  used  in  some  potteries  on 
sanitary  toilets,  washbowls,  etc.,  it  has  never  been  possible  to  clean  . 
satisfactorily  the  feet  and  pipe  inlets  of  the  toilets  with  a  wet  sponge; 
and  consequently  after  the  ware  is  dipped  it  is  allowed  to  dry  and  is 
then  placed  on  a  rotating  wheel  of  plaster  of  Paris,  on  which  the 
greater  portion  of  the  superfluous  glaze  is  taken  off  dry  with  a  steel 
tool,  similar  to  that  used  in  lathe  work  in  making  semivitreous  cups 
of  a  certain  type. 

In  some  plants  the  dipping  is  done  mechanically.  The  bisque  ware 
is  placed  in  piles  on  a  table,  on  which  is  operated  an  automatic  feed- 
ing device.  Each  piece  as  it  drops  is  run  through  a  pair  of  rolls  onto 
a  traveling  belt.  A  large  wheel  which  rotates  in  the  glaze  solution 
feeds  the  glaze  to  one  of  the  rolls  through  which  the  ware  must  pass. 
The  roll  which  spreads  the  glaze  on  the  ware  is  constructed  of  sonoie 
kind  of  spongy  material  covered  with  fine  copper  gauze.  The  pres- 
sure on  this  roll  can  be  adjusted  so  as  to  give  a  thin  or  thick  coating 
of  glaze,  as  desired.  As  the  dipped  ware  goes  through  the  rolls  it 
runs  on  a  traveling  belt  and  is  taken  off  at  the  other  end  by  a  helper, 
who  places  it  on  boards  or  in  saggers. 

The  glazing  or  art  tile  is  usually  done  with  a  small  brush.  The  tile 
is  grasped  in  one  hand,  the  brush  wielded  with  the  other.  When  a 
sufficient  coat  of  glaze  has  been  applied,  the  glazer  remorses  the  sur- 


FIG.  3.-FRIT  MIXING  ROOM.  SHOWING  MACHIN- 
CRY  AND  COMPOUND  IN  BIN  AT  RIGHT.  NOTE 
NO  COVERING. 


FIG.   4.— GLAZE    MIX 


Public  Haalth  Bullatin  No.  IK 


FIG.  5.— GLAZE   MIXING   ROOM,  SHOWING   MACH 
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MEL,  ENAMELING  ROOM. 
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FIG.  11.— SHOWING  METHOD  OF  REMOVING  HEAVY  GLA2E  FROM 
WARE.  SPONGES  ARE  OFTEN  USED  AND  AFTER  GLAZE  BECOMES 
HARD  A  STEEL  TOOL  IS  USED.  NOTE  PEDESTAL  FOR  REVOLV- 
ING THE  WARE  AND  EXHAUST  FAN  IN  WALL  FOR  REMOVING 
DUST. 


FIG.  15— WORK  BENCH  FOR  SAGGER  WA5HINQ.  NOTE  GLAZE  ON 
SPONGES,  PAN  CONTAINERS.  BENCH.  FLOOR.  AND  WALL  OF  KILN. 
SAGGER  TO   BE  WASHED  ON  REVOLVING  PEDESTAL  IN  CENTER. 
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plus  from  the  tile  edge  by  scraping  it  with  his  fmger  before  placing 
the  tile  upon  the  flat  board  upon  which  it  is  carried  away. 

In  one  plant  where  art  pottery  is  made  the  glaze  is  applied  by 
means  of  compressed-air  spraying.  The  ware  is  placed  upon  a 
revolving  pedest&l  in  ah  inclosed  compartment.  The  glaze  is  sprayed 
upon  it  as  the  pedestal  revolves,  exposing  all  sides  of  the  ware  to  the 
spray. 

Another  method  of  applying  glaze  consists  in  ''dusting''  the  pieces 
with  a  dry  powder  of  the  glazing  material.  This  is  the  usual  method 
employed  in  enameling  large  pieces  of  cast-iron  ware,  such  as  bath 
tubs.  To  make  the  enameling  adhere  to  the  iron,  such  pieces  are 
first  covered  with  a  base  coat,  applied  by  means  of  spraying  machines, 
by  which  a  fine  spray  is  thrown  upon  the  ware.  After  the  base  coat 
has  dried,  the  ware  is  placed  in  one  of  the  furnaces  and  heated  to  a 
bright  red  heat.  While  it  is  still  glowing,  the  enameler  reaches  in 
with  a  pair  of  tongs  suspended  from  a  swinging  crane,  withdraws  the 
ware  from  the  furnace,  and  places  it  on  the  workbench.  This  work- 
bench is  operated  by  the  foot  and  can  be  turned  to  any  desired  posi- 
tion. Holding  in  both  hands  a  long-handled  sieve,  which  is  pneu- 
matically shaken,  the  enameler  sifts  the  powdered  glaze  carefully  and 
evenly  over  the  hot  ware.  He  returns  the  piece  to  the  furnace  and 
heats  it  again  until  the  glaze  has  been  well  fused;  then  it  is  taken  out 
and  a  second  coat  is  applied  in  the  same  manner  as  was  the  first,  and 
the  ware  is  again  placed  in  the  funiace.  When  the  final  coat  is 
properly  fused,  the  piece  is  withdrawn  and  placed  imder  the  *'hood," 
where,  shielded  from  rapid  circulation  of  air,  it  may  cool  slowly  and 
evenly. 

SAGGEB  WASHING. 

A  glaze,  which  may  be  the  same  as  that  used  in  the  dipping  process 
or  a  cheaper  grade  of  glaze — sometimes  red  lead,  or  the  dregs  of  the 
dipping  tubs — is  applied  by  means  of  a  paint  brush  to  the  inside 
bottom,  sides,  and  tops  of  the  saggers.  This  prevents  the  saggers 
from  absorbing  the  glaze  from  the  ware  with  which  they  come  in 
contact.  Again,  the  bottoms  of  the  saggers  are  frequently  washed 
with  ground  bone  suspended  in  water.  The  object 'of  this  is  to 
prevent  the  ware  and  the  ''setters"  upon  which  the  ware  rests  from 
sticking  to  the  sagger.  This  washing  is  usually  done  by  a  laborer 
or  kiln  drawer,  in  a  corner  of  the  kiln  room  or  wherever  the  saggers 
happen  to  be. 

GLOST-KILN   WOEK. 

The  kiln  placing — proficiency  in  which  process  requires  consider- 
able experience — is  done  by  men  most  of  whom  have  served  an 
apprenticeship.  The  kihi  placer  carries  the  dipped  ware  from  the^ 
drying  shelves  in  the  dipping  room  to  the  workbenches  in  the  kiln 
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room.  Here  the  ware  is  placed  in  saggers,  in  such  a  way  as  not  to 
touch  each  other  nor  the  sides  of  the  sagger  and  at  the  same  time  to 
utilize  space  to  the  best  advantage.  A  proper  selection  of  supports 
for  the  pieces,  so  that  they  stand  on  each  other  without  touching,  is 
important.  This  process  is  an  art,  and  if  loss  is  to'be  avoided  each 
piece  must  be  carefully  placed. 

The  saggers  are  separated  by  clay  ''wads"  to  prevent  then  from 
sticking  together,  to  keep  them  level,  and  also  to  seal  them  from  the 
entrance  of  smoke.  As  the  saggers  are  £Iled  they  are  carried  on  the 
head,  which  is  protected  by  a  thick  pad,  to  the  kiln.  They  are 
placed  in  position,  one  above  the  other  in  a  position  corresponding  to 
the  amount  of  heat  needed  to  finish  the  ware,  until  the  kiln  is  filled 
to  the  top.  As  the  pile  rises,  a  ladder  must  be  used  by  the  kiln 
placer  in  order  to  reach  the  top  of  the  pile.  •  Where  timnel  kilns 
are  used,  the  ware  is  pliacedon  trucks  which  run  through  the  tunnel 
kiln.  Saggers  may  or  inay  not  be  used  in  the  continuous  kiln.  Hie 
truck  when  loaded  is  only  about  7  feet  high;  hence  the  arduous  and 
somewhat  dangerous  work  of  climbing  up  stepladders  is  eliminated. 

Firing  the  kilns  demands  considerable  skill  and  requires  accurate 
knowledge  of  each  particular  glaze  used  and  fannliarity  with  any 
alteration  in  its  fusibility.  The  tunnel  kiln  is  fired  continuously. 
Trucks  of  ware  are  put  in  at  the  rate  of  one  every  hour  and  a  half, 
and  are  carried  through  in  from  48  to  54  hours.  As  a  truck  of  ware 
is  pushed  in  at  one  end,  a  truck  of  glazed  ware  comes  out  at  the 
other.  A  small  motor,  geared  to  a  worm  wheel,  operates  a  pushing 
arm,  which  keeps  the  cars  of  ware  always  moving  at  uniform  speed. 

Kiln  drawing  is  the  reverse  of  kiln  placing,  and  consists  in  removing 
from  the  kilns  the  baked  ware,  which  is  taken  off  by  laborers  and 
carried  to  the  storage  or  packiug  rooms.  This  process  requires 
care — but  no  great  degree  of  skiU — ^f  or  the  sabers  must  be  so  carried 
that  pieces  do  not  fall  against  each  other. 

DECORATING. 

Mechanical  processes  of  decorating  earthenware  are  frequenUy 
used,  but  hand  painting  will  perhaps  continue  in  use  as  long  as 
the  demand  for  skilful  hand  art  prevails.  The  absolute  correctness 
of  decorations  printed  by  mechanical  processes  becomes  monotonous 
and  miUtates  against  the  general  use  of  such  decorations.  The  two 
methods  of  hand  painting  in  vogue  are  imderglaze  and  overglaze 
painting.  The  highly  artistic  work  is  done  over  the  glaze.  The 
imderglaze  work  is  much  cheaper,  but  presents  a  rich,  glossy 
appearance. 

The  art  of  painting  bauds  of  various  widths  around  the  periphery 
of  the  ware  is  called  "lining."    This  work  is  done  entirely  by  hand. 
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The  width  of  the  lining  is  determined  by  the  size  of  the  brush  used 
and  by  the  pressure  applied.  The  ware  is  usually  centered  on  a 
small  horizontal  wheel,  which  is  revolved  by  hand. 

Decalcomania  is  a  process  of  decoration  the  use  of  which  is  becoming 
more  frequent.  The  design  is  first  printed  on  a  specially  prepared 
sheet  of  tissue  paper  and  is  then  transferred  to  the  ware.  The 
original  design  is  engraved  on  a  copper  plate  and  colored,  the  excess 
color  being  scraped  off  with  a  knife,  so  that  the  coloring  matter 
remains  only  in  the  lines  engraved  on  the  plate.  A  specially  prepared 
sheet  of  tissue  paper  is  then  spread  evenly  over  the  plate  and  the 
whole  is  put  through  a  press,  which  transfers  the  color  design  to 
the  paper.  The  designs  are  then  cut  out  and  stuck  on  the  ware, 
the  surface  of  which  has  been  prepared  with  a  coat  of  special  varnish 
sizing.  By  means  of  rubbing  the  surface  of  the  paper  smooth  with 
a  stiff  brush,  the  color  is  transferred  from  the  paper  to  the  ware. 
When  a  sufficient  quantity  of  color  has  adhered,  the  paper  is  washed 
off  with  water,  and  the  decoration  remains  on  the  ware. 

This  latter  process  has  largely  replaced  hand  decorating,  which 
was  formerly  responsible  for  the  lead  poisoning  in  decorating. 

LEAD  IN   GLAZE    USED. 

Tables. — In  studying  these  tables  it  must  be  remembered  that  the 
amount  of  total  lead  present  in  any  sample  of  glaze  is  not  propor- 
tionate to  the  amount  of  soluble  glaze  in  the  sample,  and  vice  versa. 
The  lead  becomes  a  hazard  to  the  worker  only  when  it  is  soluble. 
It  will  be  noted  that  the  average  per  cent  of  soluble  lead  is  high  in 
the  glaze  used  for  yellow,  art,  and  general  ware,  namely^  24.93,  16.65, 
and  13.71,  respectively.  In  the  glaze  in  use  we  found  samples  con- 
taining as  much  as  45.70  per  cent  of  soluble  lead.  Analysis  of  the 
lead  content  was  made  from  samples  taken  from  the  tub  while  the 
process  of  dipping  was  going  on,  and  it  was  not  infrequent  to  find 
the  percentage  of  lead  higher  or  lower  than  the  amount  originally 
alleged  to  be  used  in  mixing  the  glaze.  In  some  plants  the  tubs  are 
emptied  periodically.  In  others,  however,  the  glaze  is  added  to  the 
tubs  from  time  to  time.  The  difference  between  the  laboratory 
analysis  and  the  lead  content  originally  put  into  the  glaze  may  indi- 
cate a  laxity  on  the  part  of  the  dipper  in  properly  agitating  the  glaze. 
In  this  way  the  lead  content  may  vary  slightly  from  the  original 
mixture. 

PER  CENT  OF  LEAD  USED  IN  GLAZE. 

We  collected  and  analyzed  107  samples  of  glaze  used  in  87  plants. 
The  following  tables  show,  by  States  and  wares,  the  per  cent  of  lead 
in  the  glaze. 
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Table  XVII.— Per  cent  soluble  lead  in  glaze. 


New  Jersey. 

Ohio. 

Pennsylva- 
nia. 

Wert  Vir- 
ginia. 

TotU 

Sani- 
tary. 

Qea- 
eral. 

Sani- 
tary. 

Gen- 
eral. 

Yel- 
low. 

Art. 

TUe. 

2 

1 
1 

Sani- 
tary. 

Gen- 
eral. 

Sani- 
tary. 

Gen- 
eral. 

No  lead 

1 

4' 

11 
2 
3 

3 

Under  6i>er  cent. 
6-9.9  per  cent... 
10-14.9  percent.. 
16-19.9  per  cent.. 
20-21.9  percent.. 
25-29.9  Dercent. . 

1 

1 

■  8 

3 

1 
9' 

3 

i' 

2 
28 

4 

1 
1 
1 

i 

1 
1 

i' 

1 

1 
4 

1 
1 
1 

12 

66 

13 

3 

2 

1 
1 

1 

3 

30-39.9  Der  cent.. 

1 

1 

2 

40-49.9  Der  cent.. 

1 

....... 

3 

Average... 

12.68 

17.40 

9.83 

18.27 

24.93 

16.66 

10.76 

16.19 

10.47 

16.27 

11.92    13.96 

Average  per  cent  for  each  ware  as  follows:  Sanitary,  12.11;  general,  13.71;  yellow,  24.93;  art,  16.65:  Ule, 
10.76. 

Table  XVIII. — Per  cent  of  total  lead  in  glaze. 


New  Jersey. 

Ohio. 

Pennsylva- 
nia. 

Wert  Vir- 
ginia. 

^K  — A  _  « 

Sani- 
tary. 

Gen- 
eral. 

Sani- 
tary. 

Gen- 
eral. 

Yel- 
low. 

Art. 

1 

1 

i' 

Tile. 

Sani- 
tary. 

Gen- 
eral. 

Sani- 
tary. 

■l-UUIJ. 

Gen-  1 
eral.  ! 

6-9.9  Der  cent.. . 

2 
3 

7 

1 
2 
1 

1 

1 
3 

10-14.9  per  cent.. 
16-19.9  per  cent.. 
20-24.9  per  cent.. 
26-29.0  ner  cent  . 

i' 

16 

5 

i' 

19 
9 
6 

1 

8* 

1 

1 
1 

2" 

6 

1 
1 
1 

81        39 

2          41 

14 

:::::::i    " 

30-39  Oneroent  . 

1 

1 

1 

1 
1 

4 

40-19  9  ner  cent 

3 

Average... 

18.81 

1 

19.60 

17.96 

16.73 

26.72 

20.03  '  20.78     16.98 

11.94 

16.85 

1 

13.94     16.89 

i 

.\verage  per  cent  for  each  ware  as  follows:  Sanitary,  18.48;  general,  16;  yellow,  29.35;  art,  20.03;  tile, 
26.76. 

It  will  be  obseived  from  the  table  that  the  average  amount  of  lead 
in  these  107  samples  taken  from  the  tubs  is  16.9  per  cent  and  that  78 
of  the  samples,  or  73  per  cent  of  them,  contain  between  10  and  20 
per  cent  of  soluble  lead.  While  this  table  does  not  show  the  average 
amount  according  to  the  type  of  ware  manufactured,  yet  it  does  show 
that  the  highest  per  cent  of  lead,  which  is  26.72  per  cent,  is  used  in 
glazing  the  yellow  ware.  In  the  tile  ware  the  amount  of  lead  is  26.7 
per  cent.  In  the  art  ware  it  is  20.03  per  cent  of  the  glaze,  while  in 
the  sanitary  ware  it  is  18.4  per  cent  of  the  dry  glaze.  A  glance  at 
these  rates  is  suflScient  evidence  that  American  potters  are  not  aware 
of  the  number  of  leadless  glazes  available.  A  discussion  of  leadless 
and  fritted  glazes  will  appear  later. 

PLANT  EQUIPMENT  AND  PROCESSES. 

A  description  of  the  plant  equipment  for  processes  as  found  by  our 
investigators  is  here  duplicated  in  part,  so  that  a  picture  may  be 
presented  which  will  convey  to  the  reader  some  impression  of  the 
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antiquated  style  of  equipment  still  in  use  in  an  industry  which, 
though  old,  is  nevertheless  increasing  in  size,  production,  wealth,  and 
recognition  in  the  local  markets. 

TYPES  OF  TUBa 

In  our  description  of  the  process  of  dipping  we  mentioned  the  ordi- 
nary type  of  tub  used  in  the  potteries*  In  some  plants  a  still  smaller 
tub  is  used,  in  which  a  more  uniform  agitation  of  glaze  is  possible. 
The  tubs  were  made  of  either  wood  or  porcelain,  the  former  material 
predominating  in  the  plants  surveyed  by  our  field  men.  These  are 
located  in  a  convenient  place,  usually  near  a  window,  and  may  be 
adjusted  to  the  height  of  the  dipper. 

DRYING  RACKS. 

The  racks  used  for  the  purpose  of  temporarily  storing  the  dipped 
ware  when  the  glaze  is  drying  are  usually  located  in  or  near  the  dip* 
ping  room  and  in  a  place  quite  accessible  to  the  glost-kiln  room,  be- 
cause the  ware  must  be  carried  from  the  dipping  tubs  to  these  racks, 
from  the  racks  to  benches  where  the  ware  is  placed  in  saggers,  and 
thence  to  the  kilns.  The  racks  are  usually  of  wood,  and  are  fre- 
quently arranged  along  the  walls  or  sides  of  the  room,  although  often 
they  are  placed  in  tiers  or  rows  in  the  central  part.  They  are  usually 
made  so  that  the  ware  boards  can  be  stacked  upon  them,  the  racks 
and  boards  together  presenting  the  appearance  of  shelves.  Ample 
space  is  left  between  the  boards  for  circulation  of  air  and  between  the 
racks  for  the  movement  of  cars  or  workers. 

HOW  GLAZE  IS  CONVEYED  FROM  MIXING  ROOM  TO  TUBS. 

In  a  few  plants  the  glaze  is  conveyed  from  the  mixing  room  to  the 
tubs  by  means  of  pipes,  but  in  the  majority  of  plants  such  labor- 
saving  and  health-protecting  means  are  not  employed.  The  glaze 
is  very  often  carried  in  buckets,  and  in  a  great  many  plants  the  glaze 
room  is  on  the  first  floor,  while  the  dipping  is  done  on  the  second, 
so  that  it  is  necessary  to  carry  the  glaze  up  a  flight  or  two  of  stairs, 
occasionally  through  one  or  two  other  rooms,  to  reach  the  dipping 
tub.  ^ 

The  conveying  of  glaze  in  this  manner  occasions  many  chances 
of  spilling;  it  necessitates,  also,  frequent  stirring  of  the  ingredients 
of  the  mixing  tub,  the  continual  annoyance  of  the  dipper  and  his 
helpers,  and  additional  splashing  of  the  dipping  tub.  Thus  it  need- 
lessly exposes  a  large  number  of  workers  to  glaze  dust  and  by  in- 
creasing the  spilling,  increases  the  dust  hazard. 

KILNS. 

Almost  without  exception  use  is  made  of  the  ordinary  intermitt^at 
kiln  in  the  plants  surveyed.  The  process  of  placing  the  sabers  in 
both  kinds  of  kilns  has  been  explained  under  ''Plant  processes." 
The  advantages  of  continuous  kilns  will  be  discussed  later. 
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Intermittent  kilns  are  large  circular  ovens  varying  in  height,  bat 
their  loading  height  is  usually  from  12  to  13  feet;  above  this  level  they 
taper  to  form  a  chimney  point.  Ordinarily  there  is  a  false  roof  with 
openings  which  assist  in  regulating  the  heat.  The  kilns  are  heated 
by  fire  boxes,  fired  by  gas  or  coal,  and  distributed  at  regular  intervals 
around  the  base  of  the  kilns.  The  temperature  is  determined  by  the 
use  of  cones  and  disks,  by  the  melting  of  which  certain  temperatures 
are  indicated.  The  construction  of  the  kiln  is  such  that  the  high 
temperature  within  it  does  not  cause  an  abnormally  high  temperature 
in  the  workroom.  Practically  all  kilns  are  above  the  level  of  the 
floor,  so  that  entrance  to  them  is  attained  by  means  of  a  series  of 
steps. 

WORKBENCHES,  WARE  BOARDS.  SAGGER  BOXES,  AND  OVERHEAD  rAttMgng, 

In  most  plants  the  workbenches  are  of  wood,  lliey  are  usually 
placed  along  the  wall  in  the  vicinity  of  the  kiln  doors.  They  are  of 
convenient  height  for  the  kiln  placers,  who  place  on  than  the  saggers 
to  be  filled  with  the  glazed  ware.  Very  frequently  the  benches  are 
not  kept  well  cleaned,  and  a  great  deal  of  dust  containing  lead  is 
Ukely  to  accumulate  and  to  add  to  the  hazards  already  noted  in  the 
glaze  department.  In  general  pottery-ware  plants,  r^cks^  designed 
to  hold  temporarily  the  ware  boards  unloaded  for  sagger  filling,  are 
built  above  the  workbenches.  In  lowering  the  boards  to  the  racks 
a  considerable  amount  of  visible  dust  is  created. 

The  ware  boards  are  made  of  wood  and  are  designed  to  be  of  suffi- 
cient size  and  strength  to  enable  them  to  hold  the  ware  while  it  is 
drying,  or  while  it  is  being  transferred  from  one  room  to  another. 
The  ware  boards  are  cleaned  by  washing  and  scraping  them,  usually 
in  a  tank.  The  loosened  glaze  is  allowed  to  settle  at  the  bottom  of 
the  tank  and  is  later  recovered. 

The  saggers  are  of  such  size,  shape,  and  weight  as  to  suit  the  ware 
for  which  they  are  to  be  used  when  loaded.  Saggers,  according  to 
their  contents,  vary  in  weight  from  50  to  100  pounds.  As  we  stated 
above,  these  saggers  are  placed  upon  the  workbenches,  to  be  washed 
and  filled  with  the  dipped  ware;  and  they  are  then  carried — usually 
upon  the  heads  of  the  kiln  placers — into  the  kilns,  where  they  are  set 
in  place  for  firing.  The  individual  saggers  are  not  covered,  but 
saggers  of  like  size  are  placed  in  tiers,  one  above  the  other,  in  such 
maimer  that  each  sagger  forms  a  perfect  seal  for  the  one  beneath  it. 
Only  the  top  saggers  are  provided  with  independent  covers. 

LABOR^AVING  MACHINERY. 

While  carts,  wheelbarrows,  and  other  transportation  facilities  are 
provided  for  handling  the  rougher  material,  as  in  emptying  saggers 
or  transporting  the  glaze  tubs,  the  majority  of  workers,  onduding 
those  engaged  in  the  more  skilled  occupations,  are  not  relieved  from 
the  arduous  tasks  of  lifting  and  carrying  the  saggers  and  ware  boards. 


FIG.  17.— GLOST  KILN  PLACING.  NOTE  MEN  WITH  SAGGERS  ON 
THEIR  HEADS.  STEPS  LEADING  INTO  KILN,  WORK-BENCHES, 
PDTTERV  WARE,  WORK  APRONS,  AND  ILLUMINATION  OF  ROOM. 
THIS  ROOM  IS  WELL  LIGHTED. 


FIG.  18— DRYING  RACKS  FOR  DIPPED  WARE, 


,ND  DIPPING  TUB 


FIG.  S1.-KILN  ROOM  SHOWING  WORK  BENCHES  (ON  RIGHT) 
WITH  WARE  BOARDS  AND  WARE  ON  SUPPORTS,  KILNS  ON 
LEFT.  COAL  ON  FLOOR  IN  FOREGROUND,  AND  GENERAL  UNTIDY 
CONDITION  OF  KILN   ROOM. 


FIG,  12.— DIPPING  ROOM.  SHOWING  WARE  BOARDS,  STANDING  ON 
END,  TUB  FOR  WASHING  WARE  BOARDS,  GLOST-WARE,  DIPPING 
TUB.   PIPE   FOR   GLAZE,   DIPPED   WARE   ON   WARE    BOARDS,   CONDI- 
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FIG.  24,— DIPPING  ROOM,  SHOWING  MANNER  OF  DIPPING  THE 
WARE  AND  USE  OF  THE  WARE  BOARDS.  WARE  BOARDS 
STANDING  ON  END  ON  RIGHT  SIDE  OF  PICTURE. 


FIQ.  36.— GLOST  KILN  PLACERS  AT  WORK  BENCHES  LOADING 
SAGGERS.  EMPTY  SAGGERS  ON  LEFT.  NOTE  BROKEN  SAGGERS 
ON   FLOOR. 


FIG.  27.— KILN  PUACING.  NOTE  KILN  PLACER  WITH  LOADED 
SAGGER  ON  HEAD  CLIMBING  STEPS  OF  KILN,  WARE  BOARDS 
LEANING  AGAINST  KILN.  WARE  CARRIER  OR  KILN  PLACER  IN 
BACKGROUND  WITH  WARE  BOARD  COVERED  WITH  DIPPED 
WARE,  KILN  PLACERS  OR  SAGGER  LOADERS  AT  WORK  BENCHES, 
WARE  BOARDS  WITH  WARE  ON  BRACKETS  ASOVE  WORK 
BENCHES.  APRONS  ON  WORKMEN.  CLOTHING  OF  WORKMEN 
AND  CONDITION  OF  FLOOR. 


FIG.  28.— TOILET  ROOM.  TWO  MINUTES'  EXPO- 
SURE. THIS  ROOM  BEING  VERY  DARK  AND 
POORLY  LOCATED. 


ROOM.     NOTE  CONGESTION 


ND  WORK  BENCH. 
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PLANT  HYGIENE. 

NATURAL  AND  ARTIFICIAL  ILLUMINATION. 

In  this  survey  both  natural  and  artificial  illumination  were  studied 
at  the  place  and  area  according  to  conditions  found  in  the  dipping 
room,  the  glaze  room,  and  the  kiln  room  of  each  pottery.  In  classi- 
fying the  rooms  as  having  good,  fair,  or  bad  natural  illumination, 
the  investigators  considered  the  number  of  windows,  skylights,  and 
doors — ^whether  partly  of  glass  or  merely  kept  open  for  the  purpose 
of  illumination — and  carefully  noted  the  number,  size,  and  type  of 
glass  in  each;  whether  they  were  clean,  dusty,  or  dirty;  their  dis- 
tribution in  various  walls;  the  ratio  of  light  area  to  floor  area;  the 
process;  the  location  of  workers;  the  color  of  the  walls;  the  amoimt 
and  nature  of  obstructions,  external  or  internal;  the  degree  and  type 
of  glare,  and  the  position  of  the  workers  with  regard  to  light  and  to 
the  nature  of  the  work. 

Of  the  75  dipping  rooms  30  were  classed  as  good,  20  as  fair,  and  23 
as  bad^ — the  respective  percentages  being  42.6,  26.6,  and  30.7. 

Of  58  glaze-mixing  rooms  concerning  the  illumination  of  which  we 
have  information,  17  are  classed  as  good,  16  as  fair,  and  25  as  bad. 
Reducing  these  figures  to  percentages,  we  have  29,  28,  and  43, 
respectively. 

Of  the  65  kiln  rooms,  11  were  classed  as  good,  14  as  fair,  and  40  as 
bad,  the  percentage  of  each  being  16.9,  21.5,  and  61.5,  respectively. 

Artificial  illumination  at  best,  because  of  the  shortness  of  the  work- 
day and  the  nature  of  the  work,  was  not  considered  of  major  impor- 
tance in  the  analysis  of  the  relationship  between  such  illumination 
and  the  possible  incidence  of  lead  poisoning.  In  very  few  of  the 
rooms  did  the  investigators  report  the  artificial  illumination  as 
inadequate. 

Differentiation  must  be  made  here  in  the  classification  of  the 
adequacy  of  the  Ught,  so  as  to  apply  the  gradation  given  above  only 
to  the  plane  and  area  of  work  and  not  to  the  rest  of  the  workroom  or 
to  the  paths  of  the  workmen,  which,  according  to  observation,  were 
not  lighted  sufficiently  to  insure  the  maintenance  of  a  proper  degree 
of  cleanliness  and  other  hygienic  conditions. 

NATURAL  VENTILATION. 

Seventy-eight  plants  were  classed  as  having  adequate  natural 
ventilation.  This  classification  was  made  after  due  consideration 
had  been  given  to  the  number  of  workers  in  each  room,  the  nature 
of  the  work,  the  size  and  location  of  the  room,  the  number  of  open- 
ings (doors,  windows,  etc.),  and  to  thermometer  readings  as  well  as 
sense  perception,  at  the  time  of  inspection. 

Ventilation  was  provided  and  controlled  by  ordinary  doors  and 
windows,    and   by   skylights,   pivot  windows,   ventilator  windows, 
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air  shafts,  and  air  wells,  additional  fresh  air  being  supplied  in  many 
poorly  constructed  buildings  by  cracks  and  openings. 

In  general,  on  account  of  the  nature  of  the  buildings,  many  of  them 
being  very  old  and  very  poorly  constructed,  natural  ventilation  did 
not  seem  to  be  a  problem  in  the  pottery  industry.  In  fact,  at  the 
time  of  the  survey,  the  winter  temperature  in  many  of  the  plants 
inspected  was  often  very  near  to  that  out  of  doors,  notwithstanding 
the  various  heating  systems  and  devices  employed;  while  in  early 
spring  and  summer,  because  of  the  many  windows  and  other  open- 
ings in  most  of  the  potteries,  the  interiors  were  found  in  most  cases 
entirely  satisfactory  as  far  as  natural  ventilation  was  concerned,  with 
the  exception  of  dipping  rooms  and  a  few  small  rooms  used  for  special 
processes,  where  proper  window  space  and  openings  were  not  pro- 
vided. 

In  pottery  work  a  very  large  amount  of  space  per  worker  is  neces- 
sary, because  of  the  space  needed  for  the  various  drying  racks,  molds, 
saggers,  and  other  equipment;  hence  it  is  only  in  the  kiln  rooms,  on 
account  of  the  heat  from  the  Idlns,  the  dust  from  unloading  the  kilns 
and  saggers,  and  the  poor  location  or  the  lack  of  windows  and  doors, 
and  in  the  rooms  where  the  fettling  processes  and  the  bisque-ware 
brushing  are  carried  on,  that  the  need  of  ventilation  from  either  dust 
or  heat  is  especially  noticed. 

It  was  found  in  some  potteries  that  the  bins  in  which  the  clay  mix- 
ing and  glaze  mixing  were  done  are  located  in  the  basements  or  cellars 
of  the  plants;  and  that  in  many  of  these  basements  or  cellars,  on 
account  of  the  scarcity  of  windows  and  doors — most  of  the  windows, 
too,  being  only  one-half  size — and  on  account  of  the  dampness  caused 
by  the  processes,  the  ventilation  is  often  inadequate. 

ABTIFICIAL  VENHLATION. 

The  investigators  failed  to  find  a  single  plant  which  had  adequate 
artificial  vertilation  for  the  entire  plant  or  for  any  particular  part  or 
process  of  the  plant.  In  12  plants  they  found  either  electric  fans  or 
machinery  that  created  a  certain  amount  of  air  motion,  but  this  could 
not  be  considered  adequate  artificial  ventilation.  In  one  or  two  plants 
exhausts  for  fettling  and  bisque  brushing  were  found.  In  several 
others  revolving  machinery  caused  a  certain  amount  of  air  motion, 
and  a  few  kiln-placing  crews  used  electric  fans  in  and  around  the  kiln 
when  they  were  loading  the  saggers  or  were  removing  and  unloading 
them.  These  fans  in  most  instances  merely  stir  up  the  Air  and  dust, 
without  causing  any  exchange  of  air.  In  one  plant  was  found  a  3-foot 
fan  and  pipe  system  which  originally  pumped  air  into  the  glaze- 
mixing  room;  but  this  system  had  not  been  in  use  for  a  long  time,  and 
the  investigators  were  informed  by  the  foreman  that  it  was  to  be 
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taken  out,  because  when  in  use  it  shook  the  floor  above  too  much. 
It  was  thus  found  that  httle  attention  had  been  paid  to  the  installar 
tion  of  adequate  artificial  ventilation,  in  those  processes  and  work- 
rooms in  the  ^potteries  where  its  installation  was  essential. 

HEAT,  COLD.  AND  WET  HAZARDS. 

Heat,  cold,  and  dampness  were  found  by  the  field  investigators  to 
be  negligible  factors  in  the  production  of  lead  poisoning,  except  in  a 
very  small  number  of  sanitary-ware  plants,  where  enamelers  and 
helpers  are  exposed  to  heat  from  the  fuma^^es  and  the  glowing  metal, 
in  the  constant  handling  of  heated  ware  when  removing  it  from  the 
furnaces,  placing  it  upon  the  workbenches,  and  applying  the  enamel. 
The  heat  is  quite  intense,  and  UtUe  ventilation  is  provided  in  these 
plants.  The  men  perspire  freely,  and  when  possible  rush  to  the  doors 
and  other  openings  for  fresh  air.  Such  exposure  to  heat  is  naturally 
greater  in  warm  weather,  but  the  extremes  of  heat  and  cold  are  more 
of  a  risk  in  cold  weather. 

The  faces  of  many  of  the  men  appear  as  if  sunburned.  Little  cloth- 
ing is  worm  by  those  engaged  in  this  work,  so  that  their  bodies  are 
subjected  to  many  sudden  changes  of  temperature.  Practically  all 
the  men  wear  asbestos  gloves  on  the  hands  nearest  the  heated  ware, 
for  the  protection  from  the  radiant  heat. 

The  conditions  found  in  the  kiln  rooms,  in  firing,  drawing,  or 
loading  the  kilns,  do  not  present  serious  heat  hazards.  The  tempera- 
ture is  high,  but  not  dangerous.  A  heat  hazard  arises  in  drawing 
the  kilns,  when  the  employees,  for  the  sake  of  increasing  their  com- 
pensation, insist  on  drawing  the  kilns  before  they  have  had  time  to 
cool.  This,  however,  is  not  in  the  regular  course  of  their  occupa- 
tions and  can  not  be  classed  as  a  heat  hazard  existing  in  the  normal 
productipn  of  pottery. 

In  certain  old  and  poorly  constructed  buildings  cold  is  a  hazard 
only  in  so  far  as  it  is  made  one  by  the  weather  conditions.  This 
statement  applies  also  to  plants  where  the  toilet  facilities  are  located 
in  outhouses  and  where  no  protection  from  the  weather  is  provided 
by  covered  passageway  or  in  other  ways  for  the  workers  as  they  go 
to  and  from  the  toilets. 

Because  of  the  bodily  activities  required  by  most  processes  in  the 
pottery  trade — and  increased  by  the  plan  of  compensation  by  piece- 
work— ^likelihood  on  the  part  of  the  worker  to  take  cold  while  in  the 
plant  is  very  slight;  and  it  is  for  this  reason  that  cold  can  not  be 
classed  as  a  hazard  in  the  industry. 

In  sanitary-ware  plants,  dippers  and  dippers'  helpers  in  dipping 
constantly  cover  their  hands  and  forearms  with  glaze.  This  is  the 
only  essentially  wet  hazard  in  the  pottery  industry. 
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In  some  plants  leakage  from  the  mixing  irachines,  together  with 
the  natural  dampness  of  basements  with  earthen  floors,  keeps  the 
footing  damp  and  often  wet. 

These  hazards  are  found  frequently  to  exist  in  the  lead  processes, 
but  are  not  inherent  to  them. 

EXHAUSTS  AND  HOODS. 

.  The  installation  and  maintenance  of  exhausts  and  hoods,  which 
are  greatly  needed,  are  sadly  neglected,  <mly  11  plants  out  of  92  having 
systems  of  this  nature. 

The  few  exhausts  and  hoods  in  use,  while  fairly  satisfactory  for 
their  particular  purpose,  are  for  special  processes  only;  but  thore 
are  operations  where  exhausts  and  hoods  could  and  should  be  em- 
ployed.   Typical  instances  of  such  use  are  cited  from  several  plants. 

OLAZE   CLEANING. 

After  the  glaze  has  dried  on  the  dipped  ware  it  is  removed  from 
the  foot  of  every  piece.  This  work  is  done  on  imcolored  bone  china 
and  Belleek  ware  by  placing  the  piece  of  ware  bottom  side  upward 
on  a  revolving  wheel  situated  over  a  down-shaft  bench  exhaust 
system,  which  carries  away  particles  of  glaze  removed  from  the  foot 
of  the  ware  by  the  use  of  the  scraping  tool.  A  4-inch  galvanized-iron 
shield  for  down-draft  exhaust  20  inches  in  diameter  is  placed  about 
the  wheel.  This  exhaust  system  is  produced  by  a  three-fourths 
horsepower  motor.  The  draft  is  sufficient  to  carry  away  all  the 
particles  which  are  thrown  off  centrifugally  by  the  ware  as  it  is 
cleaned  on  the  revolving  wheel. 

WARE   CLEANING. 

Ware  cleaning  is  done  on  a  bench  near  the  dipping  tubs,  and  con- 
sists in  removing  the  excess  glaze  by  scraping  or  sponging.  • 

Two  revolving  tables  about  2  feet  in  diameter  are  located  on  the 
bench,  and  on  each  table  is  a  thick  soft  pad.  Here  the  ware  cleaner 
places  his  ware  and  revolves  it  as  he  cleans  it  on  each  side.  At  a 
distance  of  1  or  2  feet  in  front  of  the  ware  cleaner's  bench  is  the 
opening  of  the  exhaust  from  a  22-inch  fan,  which  effectively  removes 
the  greater  part  of  the  dust  generated. 

WARE  CLEANING  OR  FETTLING. 

Fettling — a  process  used  only  for  small  dishes  and  cups — ^is  done 
after  the  glaze  has  thoroughly  dried,  and  the  dust  from  this  source 
is  very  effectively  removed  by  local  exhaust  systems.  A  revolving 
disk,  on  which  there  is  a  piece  of  rough  carpet,  removes  the  excess 
glaze  as  each  piece  of  ware  is  brought  into  contact  with  it,  and  a 
small  exhaust  fan  draws  the  dust  downward  through  a  6-inch  line 
into  a  collecting  box  in  another  room. 
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automaho  mpping  and  oontinitous  kilns. 

Where  automatic  dipping  and  the  continuous  kihis  are  found 
the  exhaust  fans  are  connected  with  the  furnaces  to  carry  off  the 
smoke,  fumes,  and  gases,  so  that  the  incoming  air  is  not  vitiated  in 
any  way. 

FATIGUE. 

There  are  certain  processes  in  the  pottery  industry  where,  because 
of  speed,  cramped  posture,  heavy  lifting,  and  climbing,  a  fatigue 
hazard  may  be  present.  This  is  especially  true  in  the  case  of  cup 
finishers,  biscuit  brushers,  and  dressers.  The  element  of  posture 
enters  in  the  case  of  these  workers,  in  that  cup  workers  stand  or  sit 
in  a  bent-over  position  all  day  long,  while  biscuit  brushers  and 
dressers  sit  on  low  stools  and  continually  bend  over  to  take  pieces 
from  one  side  and  place  them  on  the  floor  on  the  opposite  side. 

In  the  kiln  room  and  among  kiln  workers  the  fatigue  hazards  are 
heavy  lifting  and  carrying,  constant  standing  and  climbing  ladders 
with  heavy  loads  on  the  head.  The  effect  of  all  these  fatigue-pro- 
ducing conditions  is  influenced  by  the  length  of  the  period  of  unin- 
terrupted activity.  Sagger  loaders  do  not  work  for  long  hours  nor 
for  unbroken  periods  on  the  heavy  part  of  their  work;  dippers  and 
ware  gatherers  adjust  their  own  rest  periods;  but  those  working  in 
cramped  positions  are  so  employed  for  longer  periods  of  time,  and 
therefore  come  more  within  the  field  of  fatigue-producing  conditions. 

AIR  DUSTINESS. 

Hazards  from  dust  are  the  bane  of  many  industries.  In  all  pot- 
teries dust  is  present  in  greater  or  less  quantities.  This  is  shown  by 
the  following  table  of  the  number  of  dust  particles  per  cubic  foot  of 
air  in  the.  glaze  mixing,  dipping,  and  kihi  rooms,  as  found  by  our 
field  men. 

Table  XIX. — Distribution  of  dust  samples  by  room  according  to  number  of  particles, 

weight,  and  lead  content. 
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When  using  the  Palmer  spray  machine  and  the  corresponding 
method  for  classificatioD,  the  number  of  class  4  dust  particles  per 
cubic  foot  of  air  should  not  average  over  200,000  dust  particles  and 
must  not  exceed  300,000  dust  particles. 

It  is  not  our  intention  to  point  out  the  relation  of  dust  to  tubercular 
and  other  respiratory  diseases,  since  our  interest  is  concentrated  od 
air  dustiness  in  the  pottery  industry  in  its  relation  to  the  causation 
of  lead  poisoning. 

Class  4,  dust  particles  are  about  0.0001  square  millimeter,  those  of 
class  3  are  four  times  as  large,  those  of  class  2  are  0.01  square  milli- 
meter, and  those  of  class  1,  0.04  square  millimeter. 

In  considering  the  dust  here,  we  will  discuss  the  total  number  of 
particles  found,  because  it  is  on  the  total  sample  that  the  analjrsis 
of  the  second  section  of  the  above  table  is  computed,  and  'it  is  from 
the  solid  particles  of  dust  that  the  amount  of  lead  is  computed.  It 
will  be  noticed  that  75,  or  25.6  per  cent  of  a  total  of  293  samples 
reported,  contained  less  than  200,000  dust  particles — the  desired 
maximum;  and  that  78,  or  26.6  per  cent  of  the  number  of  samples, 
contained  200,000  to  500,000  duet  particles,  which  is  a  very  wide  range 
for  permissible  air  dustiness.  Therefore,  47.8  per  cent  of  the  air 
samples  contained  a  number  of  dust  particles  beyond  the  widest 
ranges  permissible,  proving  that  almost  one-half  of  the  potteries  are 
sufienng  from  excessive  dust. 

Of  the  total  number  of  samples  collected  in  each  division  of  the 
pottery  workrooms  it  will  be  noticed  that  the  glaze-mixing  room  has 
the  laigest  per  cent  in  the  1,000,000  plus  colunm  under  "total" — 15 
samples  out  of  a  total  of  41 ;  and  that  the  glaze-mixing  room  also  has 
the  highest  per  cent  of  samples  having  a  total  weight  of  0.5 -|- 
milligrams. 
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Throughout  the  table  the  glaze-mixing  room  ranks  first;  but  on 
account  of  the  shorter  time  of  their  exposure,  the  rate  of  plumbism  of 
the  glaze  mixers  is  second,  that  of  the  dippers  being  first. 

The  following  paragraphs  briefly*describe  the  exposure  to  dust  of 
the  principal  classes  of  workmen. 

In  some  plants  the  processes  are  well  separated,  so  that  workers 
in  one  process  need  not  be  affected  by  the  dust  produced  by  adjacent 
processes;  but  such  plants  are  in  the  minority. 

DIPPING. 

Dippers  and  dipper's  helpers  are  exposed  to  the  glaze  dust  generated 
in  the  dipping  room.  The  dipping  rooms  often  have  rough  floors 
and  walls,  of  either  wood  or  brick,  though  occasionally  cement  dipping 
floors  for  the  tubs  are  found.  Glaze  is  splashed  upon  the  workers, 
the  floors,  the  tubs,  and  walls.  It  accumulates  on  the  ware  boards, 
and  rough  handling  of  these  boards — especially  dropping  them  down 
on  end— probably  produces  more  dust  m  the  dipping  room  than  any 
other  operation.  This,  and  the  constant  movement  of  the  workers, 
the  passing  in  and  out  of  the  glost  placers  and  ware  gatherers  as  they 
remove  the  ware  from  the  racks,  and  sweeping  are  the  chief  sources 
of  dust.  It  was  observed  that  in  most  of  the  dipping  rooms  sweeping 
raised  more  dust  than  it  raised  in  any  other  department  of  the  pottery. 

KILN  PLACING. 

Olost-kiln  placers  not  only  handle  the  ware  covered  with  dry  glaze, 
but  also  remove  by  the  rubbing  process  excess  glaze  from  the  feet 
of  the  ware  which  they  place.  In  many  plants  we  foimd  the  workers 
rubbing  the  ware  on  their  aprons  and  thus  creating  a  dust  highly 
charged  with  lead.  This  work  is  done  at  their  temporary  work- 
benches alongside  the  kiln.  The  kiln  men  are  also  exposed  to  the 
poisonous  dust  in  various  other  ways.  Dust  is  stirred  up  by  handling 
the  ware  boards  and  filled  saggers,  it  is  raised  from  the  floors  by  walk- 
ing and  by  sweeping,  and  the  men  are  continually  carrying  it  on  their 
clothing,  and  often  brush  the  dusty  clothing  against  their  heads  and 
faces.  In  the  kiln  rooms  glaze  dust  is  constantly  in  the  air,  and  the 
workbenches  and  floor  are  usually  covered  with  dust. 

The  air  dustiness  is  increased  by  certain  careless  practices  of  the 
workers;  for  example,  in  many  plants  field  men  saw  pottery  workers 
brush  to  the  floor  the  dust  that  had  fallen  on  their  benches,  thus 
causing  clouds  of  dust  to  float  in  the  air.  Apparently  the  practice 
is  a  common  one,  for  the  wiping  of  the  workbenches  with  a  damp 
cloth,  or  by  any  other  hygienic  method,  was  seldom  observed  in  the. 
plants. 
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The  glaze  dust  found  in  the  IdJns  after  bimung  the  ware  does  not 
contain  soluble  lead — ^a  fact  proved  bj  experiments  in  the  laboratotj 
with  samples  taken  from  the  kilns  and  by  putting  samples  of  glaze 
through  the  glost  kiln  and  later  analyzing  them  for  soluble  lead. 

SAGGER  WASmNG. 

The  sa^er  washer  paints  part  of  the  new  saggers  with  thick  glaze, 
but  the  spillage  is  only  slight  and  occurs  only  on  the  workbenches. 
In  carrying  glazed  sabers  the  worker  wipes  some  of  the  glaze  oflf  on 
his  apron,  but  the  amount  of  glaze  dust  in  the  air  from  his  operations  is 
probably  very  slight.  However,  the  sagger  washer  is  usually  subject 
to  increased  hazard  from  lead,  because  his  working  place  is  usually 
quite  close  to  the  dipping  or  kiln  room  or  connected  with'  it  and 
ventilated  through  it.  He  is  usually  located  in  or  near  a  passageway 
traversed  a  great  deal  by  the  placers,  with  either  empty  or  loaded 
ware  boards.  As  the  sagger  washer  is  usually  close  to  the  dipping 
or  glost-kiln  room  and  works  during  longer  hours  than  dippers  and 
kiln  men,  he  is  therefore  exposed  to  the  dust  raised  in  sweeping  the 
dipping  or  glost-kiln  room. 

GLAZE  MmNG. 

In  addition  to  these  constant  and  regular  processes  where  dust  ib 
a  continuous  hazard,  the  process  of  mixing  glaze  produces  more  or 
less  poisonous  dust  by  the  assembling,  handling,  loading,  and  dump- 
ing of  the  lead  components  into  the  mixing  vat  and  by  continual 
walking  on  the  dirty  floors. 

SWEEPING  AND  DUST  CONTBOL. 

The  following  methods  of  sweeping  were  employed  in  the  various 
plants:  (1)  The  floors  in  19  plants  were  swept  dry.  (2)  In  73  they 
were  usually  sprinkled  with  water  before  sweeping.  (3)  In  some 
they  were  washed  down  with  water.  (4)  In  9  plants  the  floors  were 
strewed  with  dry  sawdust  and  then  were  sprinkled  or  swept  dry,  and 
in  24  plants  oiled  sawdust  was  sprinkled  on  the  floors  and  removed 
at  wUl. 

A  few  plants  had  special  rules  concerning  the  sweeping  of  the  floors 
and  the  methods  to  be  employed,  and  some  plant  managers  and  dip- 
pers were  very  careful  and  had  the  floors  washed  with  water  or  sprin- 
kled with  oiled  sawdust  as  often  as  necessary,  and  did  not  permit 
sweeping  while  the  workers  were  about;  while  in  others  there  seemed 
to  be  no  regard  for  the  hazard,  and  the  employees  were  allowed  to 
sweep  the  floors  at  will  and  in  any  manner  they  desired,  without 
regard  to  the  amount  of  dust  raised  and  the  dangers  of  the  dust. 
In  some  plants  the  floors  were  swept  three  times  a  day,  and  in  others 
only  once  a  week. 
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In  a  few  plants  the  men  were  found  to  use  respirators  while  sweep- 
ingy  but  in  the  majority  the  sweepers  used  no  means  of  protection 
whateyer. 

In  47  plants  it  was  found  that  sweeping  was  done  during  working 
hours;  and  in  26  of  these  the  floors  were  swept  dry  or  only  slightly 
sprinkled,  clouds  of  dust  arising  during  the  process. 

In  the  glost«-kiln  rooms  sweeping  and  cleaning  were  done  after  each 
fajln  was  loaded,  and  in  the  mixing  rooms  after  each  batch  of  glaze 
had  been  mixed* 

Tables  of  dust  counts  according  to  workrooms  is  found  in 
Appendix  E. 

PERSONAL  SERVICE  FACILITIES. 

WASHmC  FACnJTIES. 

In  the  entire  surV^ey,  covering  92  plants,  there  was  not  found  a 
single  plant  that  provided  a  separate  and  modem  wash  room  for  the 
use  of  the  employees.  In  5  pllints  shower  baths  \vere  found,  and 
20  plants  provide  hot  and  cold  water  for  the  use  of  the  employees; 
4  plants  furnish  soap  and  towels;  29  plants  provide  troughs  of  some 
type  for  washing;  and  37  plants  have  pails  that  are  available  for  wash- 
ing purposes;  9  plants  have  some  other  form  of  washing  facilities, 
includu^'tubs,  etc. 

In  many  of  the  plants  the  workers  wash  either  in  basins  or  bowls 
removed  from  the  racks,  or  in  troughs  used  for  washing  the  ware  and 
the  ware  boards;  and  in  quite  a  number  of  plants  the  dippers  and 
dippers'  helpers  are  known  to  wash  their  faces  and  arms  with  the 
sponges  which  are  used  in  cleaning  the  sides  and  edges  of  the  dipping 
tub. 

In  general,  the  wasHing  facilities  are  scanty  and  inadequate,  and 
because  of  this  condition  the  employees  wear  their  work  clothes  from 
the  plants  to  their  homes  and  vice  versa.  The  ratio  of  washing 
facilities  to  the  number  of  employees  is  from  1 : 4  to  1 :45.  Many 
workers  were  observed  to  eat  with  unwashed  hands. 

In  many  plants  the  glaze  washed  from  the  ware  boards  is  collected 
in  troughs  and  tubs  for  reuse;  washing  with  soap  is  not  permitted  at 
faucets  over  these  troughs  and  tubs,  because  the  soap  would  ruin  the 
glaze.  Consequently,  in  some  such  plants,  in  which  no  other  faucets 
are  provided  for  washing,  soap  could  not  be  used,  unless  the  worker 
himself  make  other  arrangements  for  washing. 

LOCKERS. 

Twenty  plants  have  lockers  of  some  sort,  made  of  either  wood  or 
steel;  while  only  one  plant  has  a  regular  locker  room,  and  13  other 
plants  have  change  rooms.  The  lockers  in  five  plants  are  in  the 
work  rooms.  The  ratio  of  employees  to  lockers,  in  plants  where 
lockers  were  found,  ranges  from  1  : 1  to  3  : 1. 
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In  66  plants  the  street  clothing  of  the  workers  was  found  in  the 
workroonis  during  working  hours.  In  22  plants  some  form  of  pro- 
tective clothing — ^aprons,  respirators,  masks,  or  overalls— ^are  worn 
by  the  employees. 

Where  the  employees  change  their  street  clothing  in  the  work* 
rooms  the  want  of  lockers  leads  to  the  continued  exposure  of  street 
clothing — as  well  as  of  food  and  tobacco — to  lead  dust  as  long  as  they 
are  in  the  plant. '  Because  lockers  and  locker  rooms  are  not  provided 
the  employees  in  many  cases  wear  their  work  clothes  from  their  homes 
to  the  plants  and  back  again  and  in  this  manner  carry  lead  dust  into 
their  homes. 

WATER  SUPPLY  AND  DRINKING  FACUJTIES. 

Seventy-two  plants  have  city  water  supply,  while  in  13  there  are 
local  plant  wells.  Only  a  few  plants  are  without  water  supply  and 
have  to  obtain  prinking  water  from  wells  located  on  other  property. 

Water  for  drinking  purposes  is  obtained  from  faucets  in  52  plants^ 
in  19  from  pails  only,  and  in  18  more  from  pitchers  only,  this  water 
being  placed  at  various  points  in  the  workrooms.  Very  few  plants 
have  ''bubblers,^'  or  fountains,  and  only  2  have  water  coolers  in  use 
in  the  warm  weather. 

It  is  not  our  purpose  to  discuss  here  the  utensils  through  which  the 
water  reaches  the  employee,  since  the  subject  is  taken  up  more  fully 
under ''  Plant  welfare."  We  will  call  attention,  however,  to  the  small 
number  of  plants  in  which  individual  drinking  cups  are  supplied. 
Even  where  individual  drinking  cups  are  used,  they  are  not  always 
protected  from  lead  dust  and  other  dangers  of  insanitation.  The 
illustration  below  shows  the  uncovered  drinking  cups  hanging  with 
the  mouths  of  the  cups  upward,  so  that  the  dust  from  the  room,  can 
readily  settle  in  the  cups  as  they  hang  from  the  hooks. 

Uncovered  pitchers  of  coffee  and  of  water  and  open  cups  were 
found  standing  on  shelves,  and  often  a  scum  of  dust  was  foimd  on  the 
contents  of  the  pitchers.  Liquids  exposed  in  this  manner,  and 
doubtless  containing  lead  dust,  can  not  be  considered  safe  for  drinking 
purposes. 

TOOiETS. 

While  the  greater  part  of  these  potteries  are  within  city  limits^ 
our  investigation  shows  only  27  connected  with  any  sewer  system. 
Privies  were  found  in  use  in  12  of  the  plants.  Septic  tanks,  cess 
pools,  and  drains  into  neighboring  streams  were  found  in  various 
plants.  Stream  pollution  and  contamination  of  water  supply  were 
found  in  connection  with  several  plants. 

The  ratio  of  the  number  of  toilets  to  employees  varies  from  1 :4  to 
1 :57  and  the  distance  from  place  of  occupation  from  25  to  525  feet. 
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The  toilets  vary  from  the  most  modem  type  of  a^toflush  tile 
toilets  to  the  most  repulsive  aod  iiisfmitary  tjrpe.  They  are  distrib- 
uted as  follows:  18  hopper  toilets,  9  wash  down,  17  siphon,  27  Hush, 
10  autoflush,  and  the  remainder  the  old  common  privy  type.  In 
23  plants  the  toilets  are  on  the  second  floor;  in  66  the  toilets  are  inside 
the  plants,  and  in  23  plants  they  are  outside.  In  17  plants  the 
toilets  are  exposed  to  all  weather  conditions.  In  36  plants  the 
toilet  facilities  are  classed  as  good  and  in  43  as  bad. 

Most  of  the  toilets  are  within  a  reasonable  distance  of  the  place 
of  work,  and  are  usually  of  such  nature  and  condition  that  they  could 
be  classed  as  good  or  bad,  though  a  few  are  beyond  each  extreme. 

The  compartments  are  usually  of  sufficient  size,  and  are  -well 
ventilated  and  heated.  A  few  were  found  with  only  artificial  illu- 
mination. 

In  some  plants  where  the  toilets  are  in  outbuildings  the  passage- 
ways to  them  are  inclosed;  in  others  no  protecHon  whatever  is 
afforded  the  worker  in  passing  to  and  fro. 

In  the  toilets  classed  as  good  the  number  of  stools  and  urinals 
and  the  light,  heat,  and  ventilation  are  satisfactory. 

Toilets  that  are  classed  as  bad  are  so  classed  because  of  broken 
or  missing  toilet  seats,  constantly  nmning  water,  flush  out  of  order, 
lack  of  heat,  ventilation,  or  light,  dirty  floors  and  walls,  insufficient 
number  of  stools  and  urinals;  if  in  outbuildings,  no  protection  from 
exposure  to  weather.  Some  are  old  wooden  outbuildings,  on  the  banks 
of  streams  or  in  the  open,  with  no  means  of  cleaning;  some  have 
seats  formed  by  nailing  upright  boards  on  the  floors  in  the  shape  of 
a  V  against  the  rear  wall.  Many,  are  not  screened,  and  no  method 
is  used  to  keep  out  flies  or  to  prevent  odors. 

In  some  of  the  plants  toilet  f aciUties  are  modem  in  every  respect, 
but  the  picture  inserted  below  shows  the  lack  .of  care  and  interest  taken 
in  them.  The  walls  are  dirty  and  marked  in  every  conceivable 
fashion;  the  floors,  walls,  and  doors  were  covered  with  dust  and  dirt. 
The  cause  of  this  may  be  that  the  companies  expect  the  employees 
to  care  for  the  rooms  and  do  not  provide  attendants. 

CLonnNG. 

In  only  22  plants  do  the  employees  wear  any  sort  of  protective 
clothing,  such  as  aprons,  overalls,  masks,  respirators,  etc. 

In. the  majority  of  the  plants,  and  in  all  processes  of  these  plants, 
all  clothing  is  worn  from  the  home  to  the  plant  and  throughout  the 
day  while  at  work. 

In  many  plants  the  clothing  is  changed  and  hung  on  the  wall 
near  the  place  of  occupation  without  regard  to  the  dust  that  would 
settle  on  the  clothing* 
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The  kind  of  clothing  that  should  be  worn  and  the  care  of  it  are 
questions  left  entirely  to  the  employees.  The  plant  owners,  appar- 
ently uninterested  in  protective  measures  in  regard  to  this  matter, 
permit  the  clothing  to  be  changed  in  any  section  of  the  plant,  and 
consequently  to  become  contaminated  with  dust. 

CUSPIDOBS. 

Only  one  plant  out  of  92  provides  cuspidors;  positive  evidences  of 
expectoration  on  the  floor  were  found  in  68  plants.  There  seems  to 
be  no  regard  to  instructions  given  concerning  this  insanitary  and  dan- 
gerous habit. 

PLANT  MANAGEMENT  IN  RELATION  TO  WELFARE  OF  WOUKERS. 

Our  field  investigators  gathered  as  much  information  as  possible 
concerning  the  management  and  welfare  of  workers,  but  on  account 
of  the  almost  uiy versal  absence  of  any  plant  records  concerning  these 
matters  this  information  is  very  meager. 

EMPLOYMENT. 

No  employment  bureau  existed  in  any  of  the  plants  at  the  time  of 
the  investigation.  Each  foreman  hired  hia  own  men.  In  many  of 
the  plants  the  employee  is  engaged  by  the  piece,  and  is  interest^ 
in  turning  out  as  large  an  amount  of  the  finished  product  as  possible. 
The  foreman  has  no  supervision  over  those  who  do  not  come  directly 
within  his  department,  and  practically  no  interest  in  them.  With  the 
power  to  hire  there  comes  also  the  power  to  "fire,"  so  that  each  fore- 
man may  discharge  an  employee  in  his  particular  department  without 
consulting  the  general  plant  management.  Frequently  the  foreman 
of  the  dipping  room,  for  example,  is  paid  by  the  company  for  the 
weekly  product  which  passes  through  his  hands  for  the  purpose  of 
receiving  a  coat  of  glaz^.  Out  of  this  amount  he  in  turn  pays  the 
other  dippers  and  helpers,  and  no  regular  records  are  kept  of  the 
personnel  nor  of  the  amoimt  of  the  individual  wages  paid.  Thus 
there  are  no  records  by  which  a  tmnover  might  be  computed.  Fre- 
quently there  is  no  record  of  the  exact  niunber  of  people  employed. 
The  nearest  estimate  is  obtained  by  going  over  the  pay  roll  of  each 
foreman.  A  few  employees  who  do  not  come  directly  under  the 
supervision  of  the  foreman  of  a  given  department  are  employed  by 
the  superintendent.  Matters  of  dispute  between  union  members 
and  the  management  are  referred  to  a  standing  committee  of  manu- 
facturers and  union  men. 

TRAINING. 

About  two-thirds  of  the  plants  included  in  this  survey  have  a  sys- 
tem of  apprentice  training,  which  is  regulated  by  the  unions  rather 
than  by  the  management  of  the  plants.  The  usual  time  required  for 
an  apprentice  is  three  years,  although  in  some  departments  four  years 
is  required;  yet  the  necessary  skill  can  be  obtained  in  most  cases 
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FIG.  31.— DIPPING.  NOTE  GLAZE  ON 
HANDS  OF  DIPPERS'  HELPERS  A 
HANDLING  THE  WET  DIPPED  WAR 


Public  HsRilhBullMIn  I 


J3.— TROUGH  FOR  WASHIN 
AILAOLE  WASHING  FACILITI 
.N  PLACERS  AND  DIPPERS. 


—TROUGH    fOR   WASHING  WARE  AND  DRAIN  BOARDS. 

WASHING  FACILITIES  AVAILABLE  IN  THIS   PLANT   FOB 
MEN  AND  DIPPERS. 
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FIG.  35.— DRINKING  FACILITIES  IN  A  PLAN" 
CUPS,  SO  ARRANGED  AS  TO  CATCH  , 
MATERIAL  IN  THE  AIR. 


Public  Haarth  Bullstin  No.  1 


FIG.  37.— OUTDOOR   F 


FIG.  39— TWOS 


FIG.  40.— CLOSE-UP  OF  TWO-STORY  TOILET.  UPPER 
SECTION  FOR  WOMEN.  LOWER  FOR  MEN.  THIS 
TOILET  IS  A  NUISANCE  AND  A  HEALTH    HAZARD. 


Public  Hsalth  Bulletin 


4   OUTDOOR   TOILET,     NOTE   CONSTRUCTION   AND 
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within  six  months.  One  plant  was  found  which  had  had  a  training 
school  before  the  war,  and  another  was  found  where  training  is  given 
bj  the  foreman.  In  a  great  many  instances  learning  the  trade  seems 
to  be  left  to  the  desire  c^  the  employee,  and  he  acquires  his  knowledge 
from  information  and  voluntary  instruction  given  by  his  coworkers. 

BflEDICAL  ATTENTION. 

In  only  one  plant  out  of  the  92  was  there  fotmd  any  attempt  at 
medical  supervision.  In  42  plants  some  form  of  first-aid  cabinets 
was  found,  and  in  eight  plants  certain  individuals  are  assigned  to 
render  first-aid  work.  In  spite  of  the  hazardous  processes  carried 
on,  it  seems  that  there  is  an  almost  complete  lack  of  medical  atten- 
tion. American  potteries  appear  to  be  very  much  behind  foreign 
establishments,  where  through  medical  attention  cases  of  lead  poison- 
ing are  discovered  in  the  early  stage,  and  by  proper  care  loss  of  time 
and  of  efficiency  on  the  part  of  the  worker  is  prevented. 

Our  investigators  found  that  there  are  no  examinations  of  workers 
on  the  part  of  the  management;  no  opportunities  for  the  examina- 
tion and  care  of  teeth,  no  company  hospitals,  and  in  the  whole  survey 
only  two  dispensaries  were  found. 

The  plants  in  West  Virginia  and  Pennsylvania  and  the  few  in  Ohio 
are  required  by  the  States  to  keep  accident  records;  one  plant  keeps 
a  record  of  severe  accidents;  two  plants  were  found  which  keep  sick- 
ness records  for  some  workers,  and  one  which  keeps  sickness  records 
for  benefits  only;  one  plant  was  found  which  keep  records  for  first  aid 
only.  The  teaching  of  hazards  is  not  practiced  in  a  regular  way. 
One  plant  was  found  which  teaches  the  hazards  to  some  workers; 
four  were  found  using  placards;  one  giving  instruction  once  a  month; 
one  every  three  months.  As  a  general  rule  there  is  an  almost  utter 
lack  of  records  of  all  kinds,  and  of  training  and  instruction  as  to  lead 
hazards. 

The  Brotherhood  of  Operative  Potters  have  a  practical  potter  as 
health  officer,  whose  duty  is  to  cooperate  with  the  plant  managements 
toward  the  welfare  of  the  workers  and  to  arrange  for  medical  care  of 
the  workers  when  they  become  Ul.  He  has  taken  many  employees 
from  the  potteries  to  the  clinics  of  neighboring  hospitals. 

The  Brotherhood  of  Operative  Potters  has  installed  in  hospitals 
in  two  cities  the  Clague  Oliver  electrolytic  apparatus,  but  compara- 
tively little  use  has  been  made  of  the  device.  Opinions  on  the 
efficiency  of  this  treatment  are  found  in  Appendix  A. 

HOUSING. 

The  locations  of  the  potteries  covered  in  this  investigation  are 
such  that  the  workers  may  occupy  homes  in  the  city  or  the  country^ 
since  both  are  easily  accessible.  Only  one  plant  was  found  which 
furnishes  employees  with  homes  for  which  a  reasonable  rent  is 
charged* 
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OtHBB  WBLPARB  WOSK. 

Rest  rooms  are  fouAd  in  seven  plants;  plant  restaurants  in  eight. 
The  typical  plant  in  this  survey,  however,  has  no  welfare  facilities 
and  no  welfare  work.  The  attitude  of  the  plant  managements  is 
usually  favorable  toward  these  things,  and  there  seems  a  willingness 
for  cooperation;  but  the  lack  of  definite  placement  of  responsibility, 
owing  to  the  system  of  employment  in  practice,  seems  to  prevent  not 
only  satisfactory  welfare  work,  but,  as  will  be  shown  later,  satis- 
factory observance  of  the  rules  of  plant  hygiene. 

DIBdPUNE. 

No  conscientious  effort  was  noticed  in  any  plant  to  enforce  rules 
which  would  diminish  the  number  of  cases  of  plumbism.  Promis- 
cuous spitting  is  practiced  in  most  places.  Discipline,  together  with 
instructions  pertaining  to  the  health  hazards,  is  absent. 

SICKNESS  AND  ACCmENT  INSURANCE. 

A  great  many  of  the  plants  studied  are  subject  to  the  workmen's 
compensation  laws  of  the  various  States.  Local  unions  also  give 
hospital  care  and  pay  death  benefits  to  their  members.  Only  six 
plants  were  found  which  carry  any  kind  of  insurance  for  the  em- 
ployees besides  the  protection  furnished  by  these  organizations. 

BEST  PEBIODS. 

In  most  plants  a  rest  period  of  from  15  to  30  minutes  is  allowed  in 
the  middle  of  the  forenoon.  Taking  advantage  of  this  is  optional, 
however,  with  the  workmen,  and  is  not  favored  by  those  who  are  on 
piecework.  Few  avail  themselves  of  this  rest  period,  even  to  the 
extent  of  using  it  as  a  lunch  period.  Pieceworkers,  as  a  rule,  either 
eat  while  working  or  wait  until  they  have  finished  the  day's  work. 

REST  ROOMS. 

According  to  previous  statement,  only  seven  of  the  92  plants  sur- 
veyed maintain  rest  rooms,  and  even  these  few  are,  for  the  most  party 
poorly  adapted  for  their  purpose.  The  rooms  available  for  rest  were 
in  most  cases  very  small,  usually  of  imclean  and  iminviting  appear- 
ance, and  poorly  kept.  The  furnishings  are  meager  and  uncomfortable. 
They  are  not  truly  rest  rooms  in  any  sense  of  the  word. 

EATING  REGULATIONS. 

The  managers  of  most  potteries  apparently  feel  that  the  lunch 
period  belongs  to  the  worker  and  that  they  have  no  concern  in  it. 
In  only  five  plants  do  we  find  any  regulations  against  eating  in 
workrooms,  and  in  three  of  these  the  r^ulations  are  not  observed.. 
Our  investigators  noticed  that  the  workmen  not  only  make  a  practice 
of  eating  in  workrooms  where  glaze  and  lead  dust  are  present,  bat 
that  they  wash  their  hands  either  carelessly  or  not  at  all.  £ven 
workmen  who  come  in  contact  with  the  glaze  are  negligent  in  this 
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respect.  In  80  plants  some  workers  eat  in  the  workrooms,  and  in  65 
of  these  a  majority  of  the  workers  do  so,  involving  969  workers,  or 
over  one-half  of  those  examined  in  this  survey. 

In  one  plant  a  woman  worker  whose  hands  were  covered  with  glaze 
was  observed  eating  a  piece  of  pie.  Between  bites  she  placed  the  pie 
on  a  ware  board  covered  with  glaze.  A  foreman,  noticing  this, 
reprimanded  her,  but  on  accoimt  of  the  system  of  employment  and 
discharge  which  prevails  in  the  potteries  he  could  not  enforce  hi^ 
reprimand.  This  is  not  an  isolated  instance,  for  similar  carelessness 
was  observed  in  many  plants;  eating  in  workrooms  was  reported  in 
80  out  of  the  total  of  92  plants  surveyed. 

Regulations  as  to  washing  are  urgently  needed  in  most  of  the 
plants  and  should  be  strictly  enforced.  Reference  to  the  tables  on 
the  dust  coimts  made  in  these  rooms  is  convincing  enough  that  lead 
is  present  in  the  dust  in  sufficient  quantities  to  warrant  absolute 
restrictions  against  eating  in  the  workrooms  where  such  dust  is 
present.  Our  investigators  find  that  the  plant  restaurants  in  exist- 
ence are  well  patronized. 

MILK  SUFPLY. 

Some  workmen  drink  milk  as  a  prophylaxis  against  phimbism. 
While  a  study  of  the  effect  of  milk  drinking  is  reserved  for  a  later  part 
of  this  report,  the  statement  may  be  made  here  that  the  use  of  milk 
has  generally  been  recommended  by  physicians.  Great  care  should 
be  taken,  however,  that  the  milk  is  not  exposed  to  lead  dust  or  placed 
in  vessels  in  which  lead  may  be  present.  Our  investigators  did  not 
find  a  single  plant,  however,  in  which  the  management  was  in  any 
way  responsible  for  furnishing  the  milk  supply. 

PRACnCBS  INVCM.V1NG  PERSONAL  HABFTS. 

It  was  foimd  that  smoking  and  chewing  tobacco  are  practiced  to  ' 
an  unusual  extent  among  the  workers  in  the  pottery  industry. 
CJhewing  furnishes  an  especially  fruitful  means  of  introducing  lead* 
laden  dust  into  the  stomach.  The  plug  of  tobacco  is  frequently  car- 
ried in  an  unprotected  pocket  and  is  handled  with  unwashed  hands, 
so  that  there  is  plenty  of  opportunity  to  get  portions  of  glaze  and  of 
lead  dust  with  each  chew.  A  peculiar  idea  seems  to  exist  among 
potters  to  the  effect  that  chewing,  smoking,  and  liquor  drinking  are 
prophylactic  aids  to  prevent  lead  poisoning.  In  some  potteries  the 
idea  prevails  that  if  the  worker  gets  dead  drunk  on  Saturday  night 
he  will  vomit  most  of  the  lead  ingested  during  the  week.  On  the  con- 
trary, alcohol  lowers  resistance  and  increases  personal  carelessness, 
And  therefore  predisposes  to  lead  poisoning.  The  effect  of  these 
habits  was  ascertained  by  investigation,  and  the  rates  of  plumbism 
among  users  of  tobacco  and  hquors  will  be  given  in  Part  IV  of  this 
report,  where  a  careful  analysis  of  each  is  made. 


PART  in. 
LEAD  AS  A  POISONOUS  SUBSTANCE. 


FORMS  OF  LEAD  COMPOUNDS  KNOWN  TO  BE  POISONOUS  AND  THEIR 

RELATIVE  SOLUBILITY. 

The  amount  of  lead  which,  ultimately  takes  part  in  damaging  the 
vital  organs  and  tissues  is  measured  bj  the  solubility  of  the  lead  in  the 
body  fluids,  the  chemical  constituents  of  these  fluids,  the  facility  with 
which  the  tissues  absorb  the  particular  compound,  the  amount  and 
the  nature  of  the  food  in  the  stomach  when  tiie  portal  of  entry  is  by 
way  of  the  gastrointestinal  tract,  the  mode  of  entrance  into  the  body, 
and  the  susceptibility  of  the  individual.  The  larger  the  ingested 
particle  the  better  its  chance  of  passing  through  the  intestinal  tract 
before  solution  and  absorption  take  place. 

Lead  is  more  readily  absorbed  from  its  fumes  than  from  any  of  its 
solid  compounds.  Some  of  its  compounds  are  more  soluble  and  more 
toxic  than  others.  In  the  comparative  tables  which  follow  it  will  be 
seen  that  while  all  these  compounds  are  regarded  as  poisonous,  lead 
carbonate,  which  is  generally  used  in  the  pottery  industry,  is  one  of 
the  most  toxic,  and  therefore  one  of  the  most  dangerous. 

Hamilton  (1),  Oliver  (2).  Ramhousek  (3).  Legge  (4). 

Lead  carbonate.  Lead  carbonate.         Lead  acetate.  Lead  carbonate. 

Lead  acetate.  Lead  oxide.  Lead  chloride.  Lead  oxide. 

Lead  oxide.  Lead  chromate.  Lead  carbonate. 

Lead  suboxide.  Minium. 

Red  lead. 

Litharge. 

Chrome  yellow. 

Chrome  green. 

Metallic  lead. 

The  first  table  is  in  order  of  toxicity,  commencing  with  the  most 
serious.  Oliver  names  only  the  compounds  most  important  in  re- 
spect to  their  poisoning  power.  He  adds  that  ''metallic  lead  per  aa 
has  less  poisoning  power  than  its  salts.'' 

The  third  table  shows  the  order  in  which  lead  compounds  were 
found  by  Rambousek  to  be  soluble  in  water  or  in  weak  acids  (hydro- 
chloric acid  of  the  gastric  juice).  He  comments  further  that  lead 
sulphate  and  lead  iodide  are  to  be  regarded  as  rdatively  less  poi- 
sonous. ''Lead  sulphide  is/'  he  says,  "in  spite  of  various  assertions 
to  the  contrary,  practically  nonpoisonous — a  fact  attributable  to  its 
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FIG.  4*,— SHOWING  TYPE  OF  CLOTHING  USUALLY  WORN  BY  THE 
POTTERY  WORKERS.  THE  WORKERS  ARE  EATING  LUNCH  IN 
THE  BISQUE  BRUSHING  AND  DIPPING  ROOM.  NOTE  FOOD 
IN    THE    HANDS    OF   THE    WORKERS. 


Public  Hsalth  Bui 


ING  USUALLY  WORN  BY  THE 


FIG.  46— DIPPING  ROOM,  O I RTY  WARE  BOARDS,  GLAZE  ON  FLOOR. 
AND  DIRTY  WALLS.  NOTE  LUNCH  BASKETS  ON  WORKBENCH 
AND  WRAPS  HANGING  ON  WALLS. 


FOBM  OP  LEAD  COWBOXHSCDS  KKOWK  TO  BE  POISONOUS. 
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insolubility  in  water  and  weak  acids.  As^lead  sulj^de  is  the  only 
nonpoisonouB  lead  compound,  it  is  a  duty  to  take  advantage  of  this 
fact  for  purposes  of  lead  prophylaxis." 

According  to  Dr.  Alice  Hamilton  (5),  the  question  of  the  solubility 
of  the  sulphide  ores  was  definitely  settled  by  A.  J.  Carlson  and  A. 
Wodfel,  of  the  physiological  department  of  the  University  of  Chicago, 
who  reported  the  results  of  their  experiments  in  1913  on  the  human 
gastrio'juice  and  the  sulphide  ores,  as  showing  the  average  percentage 
of  lead  dissolved  to  be  for  the  pure  siUphide,  4.6  per  cent;  and  for  the 
ores  from  three  districts,  1.38  per  cent,  2.94  per  cent,  and  3.32  per 
cent.     (For  experiments,  see  Labor  Bulletin  No.  120,  pp.  22-32.) 

Legge  (6)  lays  much  stress  on  air  contaminated  with  load  dust  as 
the  important  factor  in  lead  poisoning.  He  states:  ''The  investigar 
tions  of  one  of  us  (K.  W.  G.)  on  the  experimental  production  of  lead 
poisoning  in  animals  has  shown  conclusively  that  the  dust  inhaled 
was  far  more  dangerous  and  produced  symptoms  far  earlier  than  did 
the  direct  ingestion  of  a  very  much  larger  quantity  of  the  same  com- 
pound by  way  of  the  mouth  and  gastrointestinal  canal.  There  is 
no  doubt  whatever  that  the  chief  agent  in  causing  lead  poisoning  is 
dust  or  fume  suspended  in  the  air."  This  is  substantiated  by  the 
following  table  of  physical  examinations  among  lead  workers: 

Cases  of  lead  poisoning  in  dusty  and  other  processes. 


1906 
1906 
1907 
1906 


Total 
number 
of  exam- 
inations. 


5,404 
5,096 
4,303 
3,965 


Total 
cases  of 
poison- 
ing. 


9 
18 

4 

4 


Oases  in 

dusty 

processes. 


8 

16 

8 

3 


Cases  In 

other 
processes. 


1 
2 
1 
1 


TOXIC  AND  LETHAL  DOSES  OF  LEAD. 


Legge  (7)  estimates  the  minimum  quantity  of  lead  required  to 
produce  poisoning  as  0.005  gram  per  kilogram  of  body  weight.  *'  On 
the  other  hand,"  he  adds,  "persons  who  have  swallowed  much  larger 
doses  than  this  have  exhibited  no  symptoms  of  poisoning."  An 
approximate  lethal  dose  for  healthy  adults,  he  states,  is  probably  as 
large  as  50  grams  (8)  for  lead  acetate;  for  lead  carbonate,  25  grams. 
Goadby's  (9)  results  from  exposing  animals  to  lead  dust  were  as 
follows: /'Animals  subjected  to  inhalations  of  lead  dust  invariably 
succimibed  to  the  effects  of  the  poison  when  the  dose  given  represent- 
ed from  0.0001  to  0.0003  gram  per  litre  of  air  inhaled,  the  period  of 
inhalation  being  half  an  hour  three  times  a  week.  On  the  other 
hand,  when  the  lead  content  of  the  air  was  as  low  as  0.00001  gram  per 
Litre  the  symptoms  of  poisoning  were  long  delayed;  and  in  more  than 
one  instance,  after  an  early  diminution  in  weight,  recovery  of  the  lost 
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weight  took  place,  and  t^^  animals,  while  showing  apparent  symp- 
toms of  absorption,  had  no  definite  symptoms  of  paresis."  L^ge 
and  Goadby  (10)  believe  that  ''if  the  amount  of  lead  present  in  the 
air  breathed  contains  less  than  5  milligrams  per  10  cubic  meters  of 
air  cases  of  encephalopathy  and  paralysis  would  never,  and  cases 
of  colic  very  rarely  occur.  About  2  milligrams,  or  0.002  gram,  of 
lead  we  regard  as  the  lowest  daily  dose  which  inhaled  as  fume  or  dust 
in  the  air  may  in  the  course  of  years  set  up  chronic  plumbism." 

THE  LEAD  HAZABD  IN  POTTEBIES  COMPARED  WTTH  THE  LEAD  HAZARD  IN  OTHER 

INDUSTRIES. 

Among  industries  which  give  rise  to  unhealthful  occupations  pot- 
teries occupy  a  prominent  place.  With  the  elimination  of  the  lead 
hazard  the  pottery  industry  will  have  lost  one  of  its  most  dangerous 
features.  Rambousek  (11)  gives  the  proportion  of  cases  of  lead 
poisoning  to  those  of  other  forms  of  industrial  poisoning  as  20  to  1. 

The  following  table  given  by  Kober  and  Hanson  (12)  of  Dr.  L^ge^s 
6,762  cases  of  lead  poisoning  places  the  pottery  industry  second  in 
importance  among  industries  where  lead  is  a  hazard. 

Number  ofta^u  of  plwmhigm  in  the  following  Englith  industriu. 


Industry. 


White  load 

Pottery 

Coach  DuUdlng , 

Manufacture  of  paints  and  colors 

Paints,  other  industries , 

Smelting  of  metals 

Electric  accumulator 

Shipbuilding 

plumbing  and  soldering  in  factory  prem 
ises 


Industry. 


Fileoattiiig , 

Printing 

Tinning  and  enameling 

Manufacture  of  sheet  lead  and  piping. . . 

Red-lead  works 

Br^s  wwks 

Enameling  iron  ^tes 

Glass  cutting  and  polishing 

Uthotransf ers. 

Other  industries 


211 

200 

13S 

109 

108 

75 

£2 

4& 

48 

«S9 


Dr.  Legge  says  these  figures  do  not  include  cases  among  house 
painters  and  house  plumbers. 

PORTALS  OF  ENTRY  AND  RELATIVE  SIGNIFICANCE  OF  £ACH« 

INGESTION. 

While  it  is  true  that  probably  most  of  the  lead  absorbed  gains 
entrance  to  the  gastrointestinal  tract,  this  does  not  mean  that  it  is 
conveyed  there  only  through  such  habits  of  the  individual  as  chew- 
ing tobacco  and  eating  food  contaminated  with  lead  dust,  or  through 
carelessness  in  personal  cleanliness.  These  habits  are  contributory 
sources,  but  the  most  important  source  is  the  fumes  and  dust  which 
are  inhaled  and  retained  in  the  nasal  and  pharyngeal  cavities  and 
afterwards  swallowed  with  mucus,  saliva,  and  food.  The  experi- 
ments performed  on  animals  by  the  Japanese  pupil  of  Prof.  Lehmaim 
(13)  demonstrate  that  approximately  75  per  cent  of  dust  inspired 
enters  the  stomach  rather  than  the  lungs. 


PORTALS  OF  teNTRY  Ali^V  RELATIVE  SIGNIPICAKCB  OF  EACH.        75 

BB8FIEA10BY  SYSTEMS. 

PLUMBIFEROUS   EMANATIONS. 

The  question  of  emanations  from  the  compounds  of  lead  and 
Tarious  glazes  is  a  much  disputed  one. 

J.  L.  Breton  (14),  in  his  book  Le  Plosnb,  describes  many  experi- 
ments which  he  had  conducted  together  with  M.  Trillat,  Dr.  Heim, 
and  A.  Herbert,  and  whidi,  he  states,  ^' prove  the  emanations  and 
tension  of  fumes  of  the  carbonate  and  oxides  of  lead.'' 

In  our  laboratory  tests  made  to  confirm  the  above  experiment 
Chemist  Harry  W.  Houghton,  of  the  Division  of  Industrial  Hygiene 
and  Sanitation,  failed  to  detect  lead  emanations  from  lead  glazes 
and  compounds  used  in  the  pottery  industry. 

The  experiments  of  Breton  and  our  own  experiments  are  described 
in  Appendix  C  of  the  report. 

INHALATIONS. 

However,  the  amount  of  lead  absorbed  from  the  lungs  is  not  to 
be  disregarded,  and  the  respiratory  tract  is  an  important  portal  for 
the  entrance  of  lead  fumes  as  well  as  dust. 

From  certain  pathological  and  histological  investigations  made  by 
Legge  and  Qoadby  (15),  and  from  the  fact  that  particles  of  lead  are, 
as  they  state,  very  readily  taken  up  by  white  blood  corpuscles,  they 
conclude  that — 

Abeori>tion  of  the  finer  lead  particles  gaining  acceBB  to  the  lungs  takes  place  thtDugh 
the  medium  of  these  phagocyte  cells,  as  such  cells  are  well  known  to  exist  under  the 
alveoli  of  the  lung.  *  *  *  Once  having  gained  access  to  the  interior  of  the  cells, 
the  particles  subjected  to  the  action  of  the  serum  of  the  blood  in  the  ordinary  process 
of  bathing  the  tissues  by  the  exuding  lymph — ^nay,  more,  actual  particles  of  lead — 
may  thus  be  actually  transferred  bodily  into  the  finer  blood  spaces  and  so  be  carried 
forward  in  the  general  circulation.  Such  particles  as  remain  fixed  in  the  lungs  will 
undergo  gradual  absorption,  and  the  constant  presence  of  carbonic  acid  in  the  circu- 
lating blood  brought  to  the  lung  undoubtedly  largely  contributes  to  the  necessity  of 
some  recondite  interaction  of  organic  acid  for  the  solution  of  the  inhaled  lead  in  the 
lungs. 

Legge  (16)  quotes  Meillere  as  one  of  the  few  authorities  who  do  not 
consider  the  lungs  an  important  channel  of  absorption.  He  says 
that  absorption  of  lead  dust  by  the  lungs  is  hypothetical;  that  it 
may  take  plaoe,  but  that  it  is  not  a  channel  of  absorption  of  prac- 
tical importance. 

THE  SKIN  AS  A  PORTAL. 

While  the  absorption  of  lead  through  the  skin^  though  a  long-dis" 
puted  question,  is  now  alleged  as  possible,  yet  authorities  agree  that 
the  amount  so  absorbed  is  negligible  as  far  as  industrial  poisoning  is 
concerned.  Skin  abrasions,  however,  afford  channels  presumably 
favorable  to  the  absorption  of  lead,  yet  the  amount  absorbed  in  this 
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regarded 


The  absorption  of  lead  through  cuts  and  skm  wounds  is  too  commonly 
suggested  as  the  cause  of  poisoning  which  has  taken  place  otherwise* 

iNDrvmuAL  suscEPTiBnxnr.  ' 

All  forms  of  life— both  animal  and  vegetable,  with  few  exceptions — 
are  susceptible  to  the  destructive  action  of  lead.  The  notable  ex- 
ception among  the  lower  forms  of  animal  life,  found  in  the  studies  of 
Mr.  T.  W.  Hogg  (17),  is  the  earth  worm.  The  toxic  dose  for  man 
varies  greatly  with  the  individual.  It  is  cumulative  in  its  action, 
and  the  amount  which,  taken  at  one  time,  would  produce  poisoning, 
would  also,  if  distributed  in  minute  doses  and  taken  daily,  be  suffi- 
cient to  cause  serious  poisoning.  In  some  workers  a  very  short 
exposure  to  lead  and  its  compounds  is  sufficient  to  cause  serious 
symptoms  of  poisoning,  while  others  under  the  same  conditions  show 
no  evidence  of  intoxication.  It  is  said  that  young  adults  are  more 
susceptible  than  old,  that  women  are  more  susceptible  than  men, 
and  that  alcoholism  predisposes  to  lead  poisoning. 

The  statement  that  females  are  more  susceptible  than  males  is 
supported  by  the  report  of  the  British  Grovemment  Pottery  Commit- 
tee (18)  appointed  in  1908.  The  report  covers  a  period  of  11  years 
(1899-1909)  and  shows  that  amoi^  dippers'  assistants  the  attack 
rate  of  females  is  more  than  three  times  as  great  as  that  of  the  malea. 
''The  number  of  miscarriages,''  according  to  the  report,  ''among 
females  who  had  worked  in  lead  before  marriage  was  found  to  be 
nearly  three  times  as  gr^at  as  among  artisan  mothers,  and  four  times 
as  great  as  in  lead  workers  after  marriage." 

The  apparently  greater  susceptibility  of  young  adults,  as  observed 
by  some  writers,  is  perhaps  largely  the  effect  of  their  naturally  greater 
personal  carelessness  and  ignorance. 

CONTRIBUTORY  CAUSES  OF  LEAD  POISONING. 

PERSONAL  HABTTS. 

The  habits  of  the  individual  worker  play  a  by  no  means  minor  role 
in  plumbism.  Working  under  the  best  sanitary  conditions  it  is 
possible  for  a  slovenly  man  to  ingest  more  lead  than  another  who, 
although  working  under  poor  sanitary  conditions,  avails  himself  of 
the  ordinary  preventive  measures.  The  fault  is  sometimes  with  the 
management,  because  of  poor  discipline  and  meager  instruction 
regarding  the  lead  hazard,  and  again  it  is  with  the  individual,  who 
either  ignores  the  simple  precautions  or  prides  himself  on  his  bravado. 
It  is  not  infrequent  to  hear  men  openly  boast  of  their  fearlessness  in 
exposing  themselves  to  danger.  They  apparently  delight  to  talk  of 
the  number  of  years  they  have  worked  in  lead  and  of  "what  condi- 
tions used  to  be,"  and  to  offer.themselves  as  examples  of  good  health 
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and  as  proofs  that  lead  poisoning  does  not  exist,  at  least  in  their 
plant.  These  statem^its  are  not  substantiated  by  physical  examini^ 
tions,  which  on  the  contrary  disclose  many  physical  defects  and  even 
plnmbism  in  some  of  these  men.  Such  boasting  intnnidates  the 
men  who  are  inclined  to  protect  th^nselves.  Habits  contributory 
to  plumbism,  as  they  were  observed  by  our  invest^ators;  have  been 
discussed  under  the  previous  headings  and  will  be  analysed  further 
in  Section  IV. 

PHT8ICAI.  GONmnON  OF  THB  WOBXBB. 

Anything  that  lowers  resistance  in  the  worker  increases  his  chance 
of  lead  poisoning.  Alcoholism,  pulmonary  tuberculosis,  and  syphilis, 
together  with  individual  susceptibility,  are  conditions  recognized 
as  favorable  to  lead  absorption  and  subsequent  lead  poisoning. 
Mouth  breathing,  wide  atrophic  nasal  passageways,  absence  of  nasal 
hairs,  removed  turbinates,  and  other  defects  encountered  in  indi- 
viduals, are  important  physical  factors.  Near-sighted  workers,  for 
instance,  may  have  to  get  closer  to  the  source  of  dust,  and  so  may  be 
exposed  to  more  dust  than  a  fellow  worker  with  normal  vision. 

LEAD  POISONINQ  AND  IMPORTANCE  OF  DUC»IOSiS  ON  AOGEPTBD 

SYMPTOMS. 

LACK  OF  UNlFOBMrnr  AMONG  ACTHOKITIES. 

The  reported  prevalence  of  chronic  lead  poisoning  among  pottery 
workers  has  been  for  some  time  the  subject  of  discussion  in  leading 
periodicals  and  medical  journals,  and  has  led  to  surveys  of  the  pot- 
teries in  a  number  of  States.  These  surveys  were  conducted  by  dif- 
ferent investigators,  and  a  great  dissimilarity  of  results  is  noted,  due, 
in  part,  to  the  wide  difference  of  opinions  as  to  what  constitutes  a 
case  of  chronic  lead  poisoning. 

NEED  FOR  BABLY  DUGNOSIS. 

If  industrial  medicine  is  to  progress  at  an  equal  rate  with  other 
branches  of  medicine,  industrial  physicians  must  diagnose  cases  of 
industrial  poisoning  promptly,  that  preventive  mea^  .may  be 
adopted  on  the  part  of  the  employees  in  time  to  preclude  ineflBiciency 
with  resulting  sickness  and  loss  of  time  from  work.  The  surgeon  no 
longer  waits  for  fecal  vomiting  before  diagnosing  intestinal  obstruc- 
tion, nor  the  internist  for  the  tubercle  bacillus  to  recognize  the 
presence  of  tubercular  processes.  Neither  must  the  industrial  phy- 
sician wait  for  basophilic  degeneration,  the  lead  line,  or  the  presence 
of  lead  in  the  urine — symptoms  which  are  frequently  absent — ^before 
diagnosing  lead  poisoning.  The  f  ailuse  to  find  basophilia  is  in  many 
instances  due  to  faulty  technique  or  to  the  fact  that  the  counterstain 
used  obscures  fine  stippling.  There  is  no  great  advantage  in  diag- 
nosing lead  poisoning  after  the  development  of  arterio  sclerosis  and 
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chronic  nephritis.  Frequently  the  more  advanced  digns  of  lead 
poisoning  only  tend  to  complicate  the  diagnosis  and  even  lead  to 
serious  mistakes.  Hayhurst  (19)  says,  ''Many  times  the  abdominal 
symptoms  are  mistaken  for  constipation,  Ueus,  hepatic  colic,  renal 
colic,  vesical  colic,  tabetic  crises,  and  appendicitis."  It  is  not  unusual 
to  learn  that  operations  have  been  performed  in  such  cases. 

As  the  mass  of  information  accumulates  there  arises  the  necessity 
of  standardizing  the  collection  of  data,  in  order  to  make  a  fair  com- 
parison, by  conditions  and  occupations,  of  the  existence  of  chronic 
lead  poisoning.  It  is  important  that  investigators  in  the  field  who 
are  collecting  these  statistics  should  decide  upon  some  group  of 
symptoms  and  signs  which  will  justify  the  diagnosis  of  incipient  lead 
poisoning. 

PRE8BNT*DAT  STANDABD8. 

A  review  of  the  literature  of  the  subject  indicates  that  so  far  no 
common  basis  for  determining  cases  of  chronic  lead  poisoning  has 
been  arrived  at,  and  that  the  individual  investigator  uses  his  own 
standard.  Dr.  Alice  Hamilton  (20)  very  forcibly  illustrates  this 
fact  in  giving  the  views  of  two  physicians,  one  of  whom  considers 
^'  anemia  and  lead  line"  as  a  mild  case,  while  with  the  other  nothing 
less  than  ''  a  severe  attack  of  colic,  constipation,  nausea,  and  vomit- 
ing, requiring  medical  care  for  two  weeks,"  would  be  termed  a  mild 
case.  Dr.  Hamilton  also  emphasizes  the  fact  that  ''the  majority 
(21)  of  physicians  hesitate  to  speak  of  lead  poisoning,  if  there  is  no 
colic. " 

Linenthal  (22)  enumerates  seven  cases  of  undoubted  plumbism, 
but  diagnosed  otherwise,  taken  from  the  records  of  the  Massachu- 
setts General  Hospital — a  fact  which  ''illustrates  the  reluctance, 
even  among  good  clinicians,  to  make  a  diagnosis  of  plumbism  in  the 
absence  of  the  lead  line,  or  stippling."  He  gives  the  following  history 
of  another  case: 

For  nearly  five  years  this  man  had  been  presenting  himaelf  at  various  times  at  the 
hospital,  fomplainina:  of  a  train  of  eymptons  which,  taken  together  with  his  work, 
should  have  ma^^le  a  diagnosis  possible,  and  yet  he  was  permitted,  duiing  all  this 
time,  to  continue  to  work  "VNithout  any  precautions,  imtil  the  lead  line  appeared, 
when  the  diagnosis  of  lead  poisoning  was  made. 

REASONS  WHY  EARLY  DIAGNOSIS  IS  NOT  MADE. 

Such  diversity  of  practice  is  not  strange  when  leading  clinical 
authorities  do  not  agree  among  themselves.  Some  textbooks  either 
do  not  treat  the  subject  at  all  or  treat  it  in  such  a  manner  as  to  lead 
the  student  to  look  for  the  so-called  pathognomonic  signs  rather 
than  to  impress  upon  him  the  necessity  of  recognizing  the  early 
symptons. 
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Simon  (23)  oonside^rs  the  following  the  ** essential  factors": 
'^  Secondary  chlorotic  anemia,  hasophilic  granular  degeneration, 
rariable  hyperleukocytosis  with  normal  differential  count;  general 
tendency  to  interstitial  nephritis,  with  corresponding  urinary 
changes. "     He  further  states : 

My  own  inveetigatioiifl,  besides  thoAe  of  Grawitz,  Block,  White,  and  Pepper,  and 
otheis,  prove  that  even  a  comparatively  trifling  exposure  to  lead  almost  invariably 
leads  to  the  appearance  of  stippled  cells  in  the  blood.  Generally  speaking,  their 
number  is  propoitionate  to  the  degree  of  intoxication  *  *  ^.  In  rare  instances 
they  may  be  absent. 

According  to  Stevens  (24),  the  *^ chief  manifestations''  are — 

anemia  with  granular  degeneration  (basophilic)  of  the  red  cells;  severe  colicky  pains 
centering  around  the  Timbilicus,  with  retraction  and  rigidity  of  the  abdominal  waUs; 
constipation;  a  blue  line  on  the  gums  near  the  insertion  of  the  teeth,  due  to  the  de-> 
position  of  a  sulphnret  of  lead;  paralysie;  tremors;  intense  headache;  pains' in  the 
joints  (arthralgia);  arteriosclerosis;  chronic  interstitial  nephritis;  and  grave  cerebral 
symptoms  (encephalopathies). 

Cabot  (25)  says: 

Lead  poisoning  from  occupation  is  usually  preceded  by  signs  of  lead  colic.  The 
patients  are  seized  with  paroxysms  of  severe  cutting  pains  in  tiie  abdomen.  An 
attack  in  its  greatest  intensity  rarelylasta  longer  than  a  quarter  of  an  hour,  and  after 
a  shorter  or  longer  interval,  severe  paroxysms  of  pain  set  in  anew.  The  abdomen  is: 
retracted;  there  is  constipation,  and  the  pulse  is  slow. 

After  giving  treatment  for  this  condition,  he  adds: 

The  first  attack  is  succeeded  by  a  second,  a  third,  etc.,  and  the  serious  tragedy  of 
lead  poisoning  begins. 

Post  Graduate  Medicine,  by  Augustus  Caille*(26),  treats  of  lead 
colic,  but  not  of  lead  poisoning.  On  the  other  hand,  Osier  (27), 
Anders  and  Boston  (28),  Wood  and  Fitz  (29),  give  descriptions  of 
chronic  lead  poisoning  in  its  various  stages.  As  a  proof  of  the  absence 
of  basophilia,  Oliver  (30)  states  that  in  70  per  cent  of  his  cases  he 
failed  to  find  basophiha.  Nor  does  he  consider  the  blue  line  in 
itself  a  proof  of  lead  poisoning.  ''In  many  cases  of  undoubted 
plumbism  it  is  absent  altogether''  (31). 

"DIFPEEENCE  IN  TERMINOLOGY. 

The  confusion  is  increased  by  the  difference  in  terminology  used 
by  various  investigators  to  express  different  degrees  of  intoxication. 
Legge  (32)  gives  as  ''classical  symptons,"  lead  colic,  paresis,  lead 
anemia  or  cachexia;  as  "earhest  symptons, ''  changes  in  the  vas- 
cidar  system,  wasting  of  the  subcutaneous  fat,  pallor  and  drawn 
expression  of  the  face;  as  "definite  evidence  that  absorption  is 
leading  on  to  poisoning,"  anemia,  presence  of  basophile  granules  in 
a  previously  healthy  person,  and  diminution  in  hemoglobin  to  75 
per  cent;  as  "further  proof, ''  wasting  of  the  muscles,  mental  lethargy^ 
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and  loss  of  power  over  indiyidual  muscles  or  groups;  and  as  ''pro- 
minent/' high  hlood  pressure,  colic,  blue  line,  and  paralysis.  Again 
(33)  in  classifying  oases  he  divides  them  into  alight,  moderate,  aad 
severe.     In  general  the  groups  are  as  follows: 

SLIGHT. 

1.  Colic  withcnit  complicationB— of  comparativiely  abort  duration. 

2.  Anemia,  in  adolescence  ag*irmvated  by  employment. 

8.  Eitber  of  tbe  above,  with  tendency  to  weakness  of  extensors. 

MODERATE. 

1.  A  combination  of  colic  with  anemia. 

2.  Profound  anemia. 

3.  Partial  paralysis. 

4.  Oases  in  which  there  is  con^tutional  debility. 

SEVERE. 

1.  Marked  paralysis. 

2.  Enoephalopathic  conditions,  such  as  convulsions,  optic  neuritis,  mental 
affections. 

3.  Grave  undermining  of  the  constitution,  associated  with  paralysis,  renal  disease, 
and  arterio-sclerosis. 

The  phrase  '4ead  absorption/'  together  with  the  attempt  to  show 
a  symptomatology  for  it,  has  become  confusing.  Manufacturers' 
physicians  use  this  term  as  much  as  possible  instead  of  the  term 
'4ead  poisoning/'  because  lead  poisoning  must  be  reported.  All 
toxic  symptoms  and  signs  due  to  lead  come  under  the  head  of  ''lead 
poisoning;"  and  not,  even  when  some  of  them  only  appear,  under 
the  head  of  ''lead  absorption." 

Rambousek  (34)  regards  the  blue  line,  accompanied  by  an  unpleas- 
ant sweetish  taste,  malaise,  and  weakness,  and  occasioncdly  by  tremor 
of  the  muscles,  disinclination  for  food,  and  pains  in  the  stomach,  as 
a  '* premonitory  indication";  coUc  as  the  *'most  important  feature"; 
and  peripheral  motor  paralysis  of  the  extensors  of  the  forearms,  as 
the  '^ predominant"  feature  of  a  case  running  a  typical  course. 

Thompson  (35)  gives  abdominal  colic,  paralysis  of  the  hands  and 
forearms,  or  ''  wrist  drop,"  increased  blood  pressure,  a  lead  line  in  the 
gums,  constipation,  anemia,  and  granular  basophilia,  as  *' striking 
symptoms";  and  a  fixed,  drawn  expression,  Ught  jaundice,  lead  in 
urine,  sometimes  alimentary  dextrosuria,  levulosuria,  and  hemato- 
porphyrinuria,  dyspepsia,  increased  tendon  reflexes,  vertigo,  nausea, 
metallic  taste,  and  finally  emaciation,  as  "other  symptoms." 

Hamilton  (36)  cites  the  following  case  as  a  typical  example  of 
mild  chronic  lead  poisoning: 

A  girl  of  19  years  has  worked  three  years  in  the  dipping  room  of  a  white  ware  pot^ 
tery,  during  which  time  she  has  had  two  attacks  of  colic.  She  is  pale  and  has  not 
much  strength,  partly,  her  mother  thinks,  hecause  she  eats  so  little.  8h6  is  yery  apt 
to  vomit  in  the  morning  if  she  takes  breakfast,  and  can  eat  nothing  at  any  meal  till 
she  has  had  a  sour  pickle  to  rid  her  mouth  of  the  sweet  taste.  She  ia  always  consti- 
pated and  takes  cathartics  regularly. 
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Dr.  Hamilton  calls  attention  to  the  digestive  tract  and  the  blood 
as  producing  the  ''first  symptoms/'  pallor,  loss  of  morning  appetite 
with  a  sweetish  taste;  loss  of  strength,  headaches,  and  pains  in  the 
limbs,  and  constipation. 

Hayhm^t  (37)  gives  as  ''chief  featm-es"  breakfast  anorecda,  ex- 
tending later  to  all  meals;  metallic  taste;  nausea,  with  or  without 
vomiting;  loss  of  weight;  loss  of  strength;  constipation,  perhaps 
alternating  with  diarrhea;  pain  in  the  lumbar  region;  pain  in  the 
joints;  headache;  drowsiness;  insomnia;  confusion;  blind  spells  and 
dizziness.  For  chronic  poisoning  he  emphasizes  the  following  symp- 
toms: Diseased  condition  of  the  gums — ^usually  supplanting  the  lead 
line;  atrophy,  particularly  of  the  most  used  set  of  muscles,  with 
accompanying  signs  of  tremors,  weakness,  muscular  incoordination; 
decreased  or  absent  muscular  reflexes,  and  perhaps  fibrillations;  vas- 
cular hypertension,  associated  with  arterio-scleros^;  cardiac  weak- 
ness after  only  moderate  exercise;  chronic  Bright's  disease;  '' rheu- 
matism'^ of  chronic  type,  particularly  of  the  ankles,  feet,  and  back — 
a  common  complamt;  weakness  of  hand  grip;  basophOic  degenersr 
tion,  which  signifies  acute  intoxication  of  progressive  character,  is 
uniformly  absent;  so  also  is  liebermann's  test,  and  lead  in  the  urine. 
He  further  says: 

Lead  poisomng  actually  exists  when  evidence  of  actual  intoxication  is  added  to  a 
liiBtory  of  expostue,  or  is  added  to  (a)  the  sign  ol  abflorptaon,  i.  e.,  the  "lead  line/'  or 
(b)  the  absolute  sign  of  elimination,  i.  e.,  lead  in  the  mine  *  *  *.  The  chief  oon- 
stant  and  early  physical  sign  of  lead  intoxicatiob  is  pallor  of  the  face  inclading  the 
lipe,  which  is  due  more  to  aaterial  spasm  than  to  aTiflemia.  The  chief  ssnnptons  are 
in  somewhat  descending;  order,  digestive  disturbances,  insomnia,  and  weakness. 

EARLY  DUGNOSIB. 

Many  authorities  hesitate  to  state  what  symptoms  or  signs  would 
justify  an  early  diagnosis  of  lead  poisoning.  Oliver  (38)  says: 
''One  of  the  earUest  symptoms  is  coUc/'  qualifying  this  statement 
at  once  by  adding,  ''  but  for  some  time  previous  to  the  onset  of  ab- 
dominal pain  it  will  be  found  on  inquiry  that  the  patient  on  getting 
up  in  the  morning  had  experienced  a  disagreeable  metalhc  taste  in 
the  mouth,  which  prevented  his  enjoying  his  breakfast — that  he  felt 
headachy  and  rather  sick«  His  features,  too,  had  been  altering,  for 
his  face  had  been  gradually  becoming  paler  and  more  exj^^essionless/' 
It  would  appear  fr<Hn  these  observations  that  colic  was  a  rather  late 
symptom  and  that  the  symptoms  and  signs  noticed  ''some  time  pre- 
vious^ should  be  recognized  as  the  earhest  symptoms. 

Idnenthal  (39),  who  advocates  the  early  diagnosis  of  lead  poison- 
ing, betieves  that  '^  a  histoay  of  exposure  to  lead  justifies  the  diagnosis 
of  iead  poisonmg  in  patients  presenting  obscure  symptoms  which  can 
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not  otherwise  be  explained."  He  regards  seriously  ''pallor  of  the 
skin,  muscular  weakness,  rheumatic  pains,  loss  of  appetite,  constipar 
tion,  or  constipation  alternating  with  diarrhea,  abdominal  pains,  gen- 
eral nervousness,  and  persistent  headaches,  when  occurring  in  per- 
sons exposed  to  lead,  for  they  may  be  the  precursors  to  the  more  seri- 
ous nerve  lesions,  such  as  wrist-drop,  encephalopathy,  and  to  the 
more  insidious  and  less  dramatic  change  in  the  vascular  and  excre- 
tory systems,  that  of  arterio-sclerosis  and  chronic  nephritis." 

Chapman  (40)  states  that  ''the  lead  line,  wrist-drop,  and  coHca 
pictonum,  together  with  a  history  of  occupational  exposure,  readily 
suggest  lead,  but  the  chronic  form  in  which  none  of  these  symptoms 
occur,  or  at  least  occur  in  mild  or  obscure  form,  is  probably  very 
often  overlooked." 

"The  symptoms,"  says  Rambousek  (41),  "are  very  varied  and 
associated  with  the  most  different  groups  of  organs  *  *  *.  Numer- 
ous cases  foUow  an  irregular  course,  in  that  special  symptoms  or 
compUcations  of  symptoms  are  in  some  especially  accentuated,  while 
in  others  they  become  less  marked  or  are  absent  altogether." 

Thompson  quotes  Prof.  M.  Allen  Starr  (42)  as  asserting  that 
"many  cases  of  loss  of  vigor  and  so-called  neurasthenia  are  actually 
due  to  chronic  lead  poisoning." 

Sommerf eld  and  Fischer  write  (43) : 

Industrial  lead  poisoning  appears  as  a  nile  in  the  chronic  £onn  and  arises  from  con- 
tinuous absorption  of  the  most  infinitesimal  quantities  of  lead  during  a  protracted 
period  of  time  (weeks,  months,  and  even  years). 

The  beginning  is  insidious,  with  disturbance  of  the  general  health,  a  sense  of  weak- 
ness, decline  of  bodily  strength;  saUow,  pale-yeUowish  hue  of  the  skin;  distress  in 
the  region  of  the  stomach,  eructations,  lack  of  appetite,  metallic  taste  in  the  mouth, 
and  fetid  breath. 

The  blue  line  (blue-gray  discoloration  of  the  gums),  which,  however,  may  be  absent, 
even  in  the  course  of  a  severe  attack;  lead  colic  with  most  obstinate  constipation, 
retention  of  urine;  plumbic  arthralgia  (lacerating,  boring),  occurring  for  the  meet 
part  parox3r6mally,  chiefly  in  the  lower  extremities,  more  rarely  in  the  upper,  often 
interpreted  as  a  s3nnptom  of  rheumatism  of  the  joints;  frequentiy,  fibrillar  trembling 
of  the  fingers.  Typical  are  the  lead  paralyses,  of  which  disturbances  of  sensation 
(paresthesia  and  anesthesia)  take  the  precedence.  Paralysis  generally  affects  the 
extensor  muscles  of  the  arm  and  hand,  with  atrophic  manifestations;  more  rarely  the 
flexor  muscles.  Sometimes  also  there  are  paralyses  of  the  extensors  and  flexors  of 
the  lower  extremities  or  muscles  of  the  shoulder.  From  experience  it  is  known  that 
those  groups  of  muscles  are  especially  affected  which  are  most  used  in  the  occupa- 
tional activity.  Transient  blindness,  but  also  gradually  progressive  atrophy  of  the 
optic  nerve;  temporary  loss  of  the  special  senses  of  smell  and  taste;  violent,  often 
fatally  ending  disease  of  the  brain  (saturnine  encephalopathy),  sometimes  preceded 
only  by  slight  premonitory  symptoms,  as  irritability  and  headache,  ringing  in  the  ears, 
insomnia;  more  often,  slowly  increasing  mental  disturbances  precede;  epileptiform 
convulsions,  hallucinations;  morbid  changes  in  the  blood  vessels  and  of  the  heart  and 
kidneys  (contracted  kidney);  increase  of  blood  pressure  and  granular  degeneration 
of  the  red  blood  corpuscles.  Disturbances  in  the  sexual  sphere  in  women;  abortion, 
premature  birth,  low  vitality  of  the  children. 
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Rosenau  (44)  states: 

Symptoms  of  lead  poisoning  are  scnmetimee  vigue  and  readily  overlooked.  The 
naual  symptoms  of  chronic  lead  poisoning  are  anemia,  dyspepsia,  depression,  consti- 
pation, colic;  various  forms  of  paralysis,  especially  paralysis  of  the  extensor  musdes 
of  the  forearm  leading  to  wrist-drop;  a  blue  line  along  the  edges  of  the  gimis,  due  to 
the  £ormation  of  sulphid  of  lead  deposited  in  the  tissues.  Optic  neuritis  may  come 
on.  There  is  an  increase  in  the  blood  pressure.  Chronic  lead  poisoning  leads  to 
arteriosclerosis,  fibrosis  of  the  kidneys,  and  the  remote  consequence  of  these  changes. 
Muscular  paresis,  pain  and  swelling  of  the  joints,  often  occur  and  may  be  mistaken  for 
'' rheumatism." 

6.  L.  Apfelbach  (45),  in  his  paper  on  the  ''Early  Diagnosis  of  Lead 
Poisoning  with  Special  Reference  to  Abdominal  Pain/'  enumerates 
the  following  six  findings  as  cardinal  symptoms  of  lead  poisoning — 
namely,  constipation,  pallor  and  anemia,  colic,  stippling,  blue  line, 
and  tremor.  He  bases  these  findings  on  observations  made  aa 
follows: 

(1)  On  a  series  of  934  cases  of  lead  poisoning  received  in  reports 
from  the  Illinois  Department  of  Factory  Inspection  between  July 
1,  1912,  and  July  1,  1917;  (2)  on  a  series  of  72  cases  in  which  he 
personally  made  the  examinations.  In  the  series  of  934  cases  con- 
stipation  was  found  to  be  the  most  constant  finding,  occurring  335 
times,  followed  next  by  colic  and  anemia.  In  the  series  of  72  cases 
constipation  was  found  in  81.9  per  cent  of  them;  tremor  in  72.2  per 
cent;  pallor  and  anemia  in  65.2  per  cent;  basophilic  degeneration 
in  51.3  per  cent;  abdominal  pains  of  varying  types  in  56.9  per  cent, 
and  blue  line  in  26  per  cent. 

These  are  the  conclusions  arrived  at  by  Dr.  Apfelbach: 

(1)  Manifestations  of  an  intoxication  with  lead  are  variable, 
Bometimes  presenting  one  or  two  of  the  cardinal  signs  of  this  intoxi- 
cation, which  are:  Colic,  constipation,  blue  line,  tremor,  basophilic 
d^eneration  of  the  red  cells,  and  pallor  and  anemia. 

(2)  Early  diagnosis  of  plumbism  can  be  established  by  the  history 
of  lead  workers  and  by  the  presence  of  constipation  plus  one  or  more 
of  the  cardinals,  fine  tremor,  blue  line,  basophilic  degeneration  of  the 
red  cells,  colic,  and  pallor  and  anemia.  Constipation,  with  pallor 
and  anemia  or  with  cohc,  presents  a  suspicious  picture  which  must  be 
developed  by  the  aid  of  subsidiary  findings. 

(3)  Anemia  and  fine  tremor  are  very  early  signs  of  plumbism. 

(4)  Since  more  lead  workers  suffer  from  vague  abdominal  pains  and 
gastric  disturbances  than  from  cohc,  a  differential  diagnosis  of  any 
abdominal  pain  or  cohc  or  gastric  disturbances  demands  the  con* 
sideration  of  lead  as  the  possible  cause. 

(6)  There  does  not  seem  to  be  a  constant  rise  in  blood  pressure  in 
acute  or  subacute  cases  of  lead  poisoning. 
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METHODS  OF  CLASSIFICATION  AND  DIAGNOSIS  USBD  IN  TBIS  SURTBV. 

Cases  were  classified  as  follows: 

1.  Positive: 

A.  Acute. 

B.  Chronic. 

2.  Presumptive. 

3.  Suggestive. 

4.  Negative  for  lead  poisoning. 

Under  the  supervision  of  the  officer  in  chaise  our  field  phjrsicians 
held  preliminary  and  periodical  conferences  in  which  the  whole 
subject  of  lead  poisoning  was  discussed  in  order  that  a  more  uniform 
diagnosis  of  degrees  of  plumbism  might  be  made. 

It  was  decided  that  only  cases  presenting  symptoms  and  signs — 
such  as  a  combination  of  marked  pallor,  colic,  wrist-drop,  lead  line, 
basophilic  degeneration,  and  other  conditions — ^which  are  recognized 
as  typical  of  lead  poisoning  and  which  almost  preclude  any  doubt 
even  among  those  inclined  to  refute  the  prevalence  of  lead  poisoning, 
were  to  be  considered  as  positive  cases  of  plumbism.  l^ese  cases 
would  readily  be  diagnosed  as  plumbism  by  the  general  practitioner 
even  without  the  history  of  exposure.  Whenever  any  combination 
of  symptoms  and  signs  could  possibly  be  explained  by  a  condition 
which  the  examiner  could  not,  on  account  of  limited  facilities,  rule 
out  to  his  own  satisfaction,  or  where  some  of  the  more  prominent 
signs  of  lead  poisoning  were  indefinite  or  not  absolutely  indicative 
of  plumbism,  so  as  to  create  a  doubt  in  the  mind  of  the  examiner, 
the  cases  were  considered  presumptive,  even  though  it  might  be 
safer  perhaps  to  classify  them  as  positive.  In  this  group  are  cases 
that  many  clinicians  would  unhesitatingly  diagnose  as  positive. 
These  cases,  if  seen  at  a  later  period — the  length  of  time  depending 
upon  length  and  degree  of  exposure — and  if  subjected  to  further 
observation  and  tests,  would  doubtless  present  unmistakable  symp- 
toms and  signs  of  positive  plumbism;  but  in  a  cross-section  study  of 
this  kind  where  the  subjects  could  not  be  placed  under  observation 
for  a  definite  period  of  time,  and  where  these  employees  might 
discontinue  their  employment  and  therefore  never  develop  the  more 
advanced  signs,  our  investigators  did  not  feel  justified  in  classifying 
them  as  positive. 

The  suggestive  group  includes  those  who  have  certain  common 
symptoms  which  might  indicate  a  degree  of  lead  poisoning.  These 
are  cases  complaining  of  symptoms  and  presenting  signs  of  a  similar 
natiu'e,  such  as  metaUic  taste,  constipation,  morning  anorexia, 
headaches,  diminished  hand  grip,  anemia,  and  other  symptoms  that 
could  not  be  satisfactorily  explained  otherwise,  but  which  are,  how- 
ever, common  symptoms  of  many  complaints. 
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TBNTATTVE  CLASSIFICATION  FOR  AN  EARLY  DUGNOSIS  OF  L^AD  POISONING. 

It  is  not  necessary  to  emphasize  the  various  stages  of  lead  poisoning 
and  any  line  of  demarcation  between  the  degrees  of  intoxication 
must  of  necessity  be  arbitrary;  but  it  is  imperative  that  we  accept 
some  basis  for  this  grouping.  An  early  recognition  is  vital  in  pre- 
ventive medicine  in  the  industrial  field.  As  actual  poisoning  exists 
before  even  the  experienced  eye  can  detect  its  manifestations,  it  is 
justifiable  to  recognize  as  suggestive  of  lead  poisoning  any  group  of 
symptoms  of  a  similar  nature  noted  in  a  number  of  workers  exposed 
to  the  lead  hazard,  imtil  the  presence  of  such  symptoms  can  be 
explained  otherwise.  It  is  obvious  that  not  every  complaint  made  by 
these  workers  should  be  attributed  to  lead  absorption.  Where  a 
fairly  representative  number  of  workers  exposed  to  lead  complain  of 
similar  symptoms,  which  did  not  exist  before  they  took  up  their 
present  employment,  or  which  have  become  aggravated  since  but 
which  disappear  with  a  change  of  work,  the  diagnosis  of  chronic 
lead  poisoning  is  warranted,  and  a  study  of  the  conditions  to  deter- 
mine or  to  disprove  the  presence  of  the  lead  hazard  should  be  made. 

For  the  purpose  of  analyzing  records  of  industrial  physicians,  labor 
departments^  and  future  surveys  of  lead  hazards,  for  the  purpose  of 
making  a  comparison  of  the  data  and  conclusions  thus  obtained)  a 
standard  terminology  for  characterizing  stages  or  degrees  of  lead 
poisoning  is  suggested.  This  terminology  might  well  follow  that 
adopted  in  the  present  survey  as  outlined  above. 

The  suggestive  group  of  symptoms  for  each  subdivision,  as  a  basis 
for  preparing  all  data,  is  outlined  below.  In  presenting  this  outline 
emphasis  is  placed  upon  the  necessity,  in  making  a  diagnosis  there- 
with, of  careful  study  of  each  individual  case,  with  due  consideration 
of  any  personal  conditions  which  might  influence  the  statements  of 
the  workers.  Special  attention  is  called  to  the  importance  of  gathering 
complete  preliminary  information  pertaining  to — 

1.  A  history  of  known  or  suspected  exposure  to  lead  in  any 

form. 

2.  The  personal  history  and  physical  examination  of  the 

worker,  with  a  view  to  eliminating  conditions  which 
would  possibly  simulate  symptoms  of  lead  poisoning. 
As  an  aid  to  a  decision  on  the  positiveness  of  lead  poisoning  it  is 
recommended  that  a  choice  of  any  two  or  more  symptoms,  selecting 
one  from  each  of  the  following  groups,  would,  in  conjuilction  with  the 
ntmaerous  minor  symptoms  that  are  always  present  if  these  major 
symptoms  are  noted,  be  a  reasonable  basis  for  a  diagnosis  of  positive 
lead  poisoning.  Should  only  one  of  these  major  symptoms  appear, 
in  combiuation  with  two  or  more  symptoms  of  the  presumptive 
group  of  the  same  general  headings  and  also  in  conjunction  with  the 
minor  symptoms  that  would  be  present,  a  diagnosis  of  chronic  lead 
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poisoning  could  also  be  made.  Emphasis  has  been  placed  on  the 
combination  of  the  so-called  major  symptoms  and  the  minor  symp- 
toms, because  it  is  very  unlikely  that  such  major  symptoms  would 
ever  be  foimd  alone  in  any  case  of  lead  poisoning.  A  combination 
of  minor  symptoms  invariably  accompanies  more  typical  ones. 

A.  General  appearance: 

Marked  pallor  and  profound  anaemia. 

B.  Dig^tivesyBtem: 

Colic. 

Obstinate  constipation. 
G.  Muscular  system: 

Muscular  inooordination. 

D.  Nervous  system: 

Peripheral  motor  paralysis  of  certain  extensor  muscles  (wrist  and 
ankle  drop)  and  atrophy  of  most  used  set  of  muscles. 

E.  Vascular  system : 

Blood — ^basophilic  degeneration  with  diminished  hemoglobin. 

F.  Special  organs  and  findings: 

Gums — ^lead  line. 
Stools  and  urine — lead. 
Miscarriage — ^repeated . 
Liebermann's  test — ^positive. 

In  a  like  manner  presumptive  diagnosis  would  be  suggested  by 
the  findings  of  any  three  or  more  symptoms  selected  singly  from  each 
of  the  following  general  headings.  Here,  also,  a  combination  of 
minor  symptoms  assists  a  decision: 

A.  General  appearance: 

Pallor. 
Anemia. 
Emaciation. 
Drawn  expression. 

B.  Digestive  system : 

Loss  of  appetite  or  repugnance  to  food. 

Breakfast  anorexia. 

Vomiting  on  eating  solid  food. 

Sweetish  or  metallic  taste. 

Gastric  disturbances. 

Constipation. 

Pain  in  abdomen. 

Parotitis. 

C.  Muscular  system : 

Loss  of  strength. 
Malaise  and  tiring  easily. 

D.  Nervous  system: 

Headache. 

Insomnia. 

Mental  lethargy. 

Tremor. 

Dizziness. 

Convulsions. 

Mental  affections. 

Encephalopathic  conditions. 

Arteritis. 
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E.  Vascolarsyistem: 

Arteriosderofiia. 
Hyperteiudon. 

F.  Special  organs  and  findingB*. 

1.  Eyee— 

*       Impairment  of  viaion,  including  muscular  incoordination. 

2.  Joints — 

Various  pains. 

3.  Blood — ^basophilic  degeneration  with  diminished  hemoglobin. 

• 

While  it  is  true  that  in  other  industries  as  well  as  in  potteries 
workers  show  on  numerous  occasions  and  under  varying  conditions 
symptoms  which,  when  taken  m  conjunction  with  other  symptoms, 
may  be  characteristic  evidence  of  some  degree  of  lead  poisoning,  yet 
such  symptoms  would  be  only  suggestive  of  this  particular  poisoning. 
However,  if  his  occupation  exposes  the  worker  to  a  lead  hazard,  and 
if  any  combination  of  the  following  symptoms  appears  among  a 
number  of  workers  so  exposed,  the  association  between  such  symptoms 
and  such  exposure  would  justify  the  industrial  physician  in  suspecting 
lead  as  the  causative  agent  in  inducing  these  symptoms  and  would 
justify  him  in  making  a  diagnosis  of  suggestive  lead  poisoning: 

Constipation. 

Loss  of  weight. 

Loss  of  strength. 

Drowsiness. 

Fain  in  lumbar  region. 

Fain  in  joints. 

Headache. 

Insomnia. 

Confusion. 

Loss  of  morning  appetite. 

Metallic  or  sweetish  taste. 

Cases  should  be  classified  according  to  the  above  outline  only  after 
careful  elimination  of  confusing  conditions  as  shown  in  the  history 
of  the  worker.  Due  emphasis  must  be  given  to  the  fact  that  although 
these  workers  are  exposed  to  a  lead  hazard  they  are  stiU  equally 
susceptible  to  diseases  and  intoxications  foreign  to  their  occupation, 
and  that  certain  of  these  produce  symptoms  identical  with  those  of 
lead  poisoning.  For  instance,  a  luetic  person  may  complain  of  head- 
ache, joint  pains,  weariness,  and  may  have  arteriosclerosis  with 
liypertension;  or  certain  focal  infections  may  give  rise  to  symptoms 
simulating  lead  poisoning.  Among  women  menstrual  disorders  or 
uterine  displacement  may  cause  constipation,  headache,  pain  in 
aJxlomen,  anemia,  etc.  Nor  do  these  few  examples  illustrate  all  the 
conditions  which  are  apt  to  confuse  the  diagnostician  in  deciding  the 
presence  or  absence  of  lead  poisoning,  for  other  associated  processes 
producing  vapors,  fumes,  gases,  and  metallic  dusts  may  lead  to 
symptoms  resembling  those  of  lead.    On  the  other  hand,  the  facts 
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that  these  conditions  exist  does  not  exclude  the  auspicion  of  lead 
poisoning.  The  question  whether  these  are  caused  by  the  occupa- 
tion or  are  concomitant  with  it  must  be  answered  by  careful  deliber- 
ation of  the  previous  history  of  the  individual  and  by  the  physical 
and  laboratory  findings.  • 

While  in  the  surveys  just  completed  our  investigators  have  been 
conservative  in  diagnosing  lead  poisonii^,  it  is  recommended  to  those 
who  practice  medicine  where  lead  poisoning  may  arise  that  they  make 
tentative  diagnoses  on  the  symptoms  outlined  under  suggestive  and 
presumptive  lead  poisoning,  so  that  workers  exposed  to  a  lead  hazard 
may  be  given  the  benefit  of  early  treatment. 

After  the  survey  had  been  completed  and  careful  tabulation  of  the 
diagnoses  of  these  workers  had  been  made  and  studied,  it  was  found 
that  the  symptoms  given  and  the  diagnoses  made  conformed  re- 
markably with  the  outline  as  given  here  for  future  diagnoses  of  lead 
poisoning. 

Therefore  we  offer  this  classification  and  combination  of  symptoms 
and  signs  as  an  outline  for  future  work  in  surveys  of  this  nature. 

GASES  OP  LEAD  POISONING  FOUND  IN  THE  POTTERY  SDR^nBY. 

Notwithstanding  the  many  corrective  recommendations  made  by 
investigators  in  the  past  surveys,  the  incidence  of  lead  poisoning  in 
the  potteries  is  still  high.  Managers,  and  employees  as  well,  ap- 
parently believe  that  facts  have  been  exaggerated  and  that  the  lead 
hazard  is  practically  nil  in  the  potteries.  They  maintain  this  belief 
even  after  the  results  of  former  surveys  have  been  made  public. 

We  have  already  discussed  the  symptoms  upon  which  the  diagnosis 
of  lead  poisoning  have  been  made  by  leading  diagnosticians,  and  we 
are  now  ready  to  give  in  tabular  form  the  story  of  plumbism  as  we 
find  it  in  the  92  potteries  coming  within  the  scope  of  our  survey. 
The  analysis  of  these  figures,  designed  to  show  factors  pertinent  in 
causing  lead  poisoning,  is  reserved  for  Part  IV  of  this  report,  where 
an  attempt  is  made  to  show  the  rate  of  plumbism  according  to  ware 
and  to  size  of  plant;  according  to  plant  hygi«[ie,  as  it  bears  upon 
dustiness,  personal  facilities,  toilet  conditions;  and  according  to  the 
personal  habits  of  the  workers. 

Table  XX  shows  by  classification  the  number  of  each  sex  examinedi 
diagnosis  by  wares  and  States,  and  the  totals  for  each. 
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Attention  is  called  to  the  fact  that  of  the  total  of  1 ,809  persons 
examined  as  exposed  to  the  lead  hazard  139  cases  of  positive  lead 
poisoning  are  found,  of  which  126  are  men  and  13  women.  There 
are  106  cases  classified  as  presumptive  cases  of  lead  poisoning,  of 
which  78  are  men  and  28  women.  There  are  168  cases  of  suggestive 
lead  poisoning,  of  which  129  are  men  and  39  are  women.  In  all, 
1,396  cases  are  found  in  which  there  is  no  evidence  of  lead  poisoning; 
of  these  1,103  are  men  and  293  women. 

BATES  OF  PLUMBISM. 

In  obtaimng  rates  where  the  line  of  demarcation  between  the^ 
various  groups  is  not  always  sharply  drawn  there  are  several  methods, 
some  of  which  may  be  considered  satisfactory,  provided  the  method 
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used  is  made  clear  and  provided  the  attention  of  the  reader  is 
directed  toward  the  method  used  at  the  several  points  in  the  dis- 
cussion. 

In  many  diseases  there  are  so  many  different  stages  of  progress 
that  differ  among  different  people  and  at  different  times  and  under 
varying  conditions  that  there  may  be  some  doubt  as  to  whether  the 
so-called  ''border-line  cases"  should  be  excluded  from  considera- 
tion in  getting  rates,  or  included,  and  if  included,  whether  they 
should  be  placed  with  those  having  a  disease  or  aUment  or  with 
those  not  having  such  disease  or  ailment.  We  eniunerate  below 
the  several  methods  by  which  rates  may  be  obtained  in  the  study 
of  the  development  of  plumbism  among  pottery  workers. 

If  we  consider  only  positive  cases  of  lead  poisoning  as  cases  of 
plumbism,  we  get  a  rate  of  8.8  per  cent  for  the  men,  3.5  per  cent  for 
the  women,  and  7.7  per  cent  for  both,  or  a  rate  of  77  per  thousand 
of  those  examined. 

If  we  include  both  positive  and  presumptive  cases,  we  get  a  rate 
of  plumbism  of  14.2  for  the  men,  11  for  the  women,  and  13.5  for 
both,  or  a  rate  of  135  per  thousand. 

If  we  include  both  positive  cases  and  presumptive  cases,  and 
either  exclude  the  suggestive  cases  or  divide  them  as  an  unknown 
group  proportionately  between  the  lead  and  the  nonlead  groups,  we 
get  rates  of  15.6  for  men,  12.3  for  women,  and  15  for  both,  or  150 
per  thousand.^ 

If  we  include  all  cases  that  are  not  negative — that  is,  positives, 
presiunptives,  and  suggestives — ^we  get  rates  of  23.1  for  men,  21.5 
for  women,  or  22.8  for  both,  which  is  a  rate  of  228  per  thousand. 
This  means  that  76.8  per  cent  of  the  men  and  78.5  per  cent  of  the 
women,  or  77.2  per  cent  of  both,  were  not  affected  by  lead  poisoning 
at  the  time  this  survey  was  made. 

In  our  analysis  which  follows  under  Part  IV  we  include  only  posi- 
tive cases  of  lead  poisoning  and  get  our  rates  by  finding  what  per 
cent  this  number  is  of  the  total  number  examined,  although  we 
give  occasionally  rates  for  the  other  groups  in  addition  to  the  posi- 
tive groups.  Our  interests  are  not  in  getting  high  rates  but  in 
finding  whether  plumbism  exists  among  pottery  workers  and  in 
getting  rates  among  age,  exposure,  occupational,  and  other  groups 
in  order  to  discover  whether  there  are  contributing  factors  which 
assist  the  lead  used  in  the  various  glazes  in  causing  higher  rates  of 
lead  poisoning  than  would  be  found  under  other  conditions. 

We  wish  to  call  attention,  however,  to  certain  measurements 
typical  of  the  different  diagnostic  groups  which  show  the  effects  of 
lead  poisoning.  Among  these  are  lengths  of  exposiure,  dynamom- 
eter readings,  variation  of  systolic  pressure,  and  variation  of  pulse 
pressure.  The  results  are  such  as  to  lead  us  to  the  conclusion  that 
the  different  diagnostic  groups  simply  represent  different  degrees  of 

1  The  rates  used  in  our  annual  report  for  the  fiscal  year  ending  June  30, 1020,  were  obtained  by  this  method. 


CASES  OF  LEAD  POISONING  FOUND  IN  POTTERY  SURVEY. 


91 


plmnbism.  For  all  practical  purposes — ^that  is,  for  purposes  of  treat- 
ment and  for  an  attempt  to  better  the  conditions  among  which  the 
employees  must  work — there  is  such  a  slight  difference  between  the 
positive  and  presumptive  groups  that  they  may  well  be  considered 
together.  However,  we  have  tried  to  be  conservative  in  this  study, 
and  for  that  reason  give  separate  rates  for  these  groups.  Hence,  in 
the  report  we  speak  of  rates  of  positive  lead  poisoning  and  of  rates  of 
positive  and  presumptive  lead  poisoning,  so  that  the  reader  will 
know  exactly  what  group  is  included  by  such  rates  and  combina- 
tion of  rates. 

FHTSICAL  EXAMINATION  WITH  SPBCIAL  REFiSBBNCB  TO  SOME  IMFOBTANT  HNDINGS 

IN  PLUMBISM. 

Prominent  tywptoms  found  among  the  oases  of  lead  poisoning  in  this  survey  compared 
tn  the  following  tables  with  those  enumerated  by  Apfdbach  {45). 


Prevalence   of   certain  conditions 
among  positivo  and  presumptive 
1968  of  lead  poisoning: 
Among  the  men ,  201  cases— 

Leadline 

Constipation 

Colic... 

PaUor 

Coated  tongue 

Musde  weakness 

Tremor 

Loss  of  weight 

Wrist-drop 

Paralysis 

Neuralgia 

Rheumatism 

Pulse  below  65  (1G4  reported). 

Poise  above  06  (Unreported). 

Systolic  pressure  of  15  or  over 

more  tnan  Life  Extension 

Institute    Standard    (196 

reported) 

Systolic  pressure  of  16  and 
over  leas  than  Life  Exten- 
sion   Institute    Standard 

(190  reported) 

Pulse  pressure  55  or  over 

Pulse  pressure  under  SO 

Headache 

Arteriosclerosis , 

Among  the  women,  41  cases— 

Leadline , 

Constipation 

Colic 

PaUor 

Coated  tongue , 

Muscle  weakness , 

Tremor 

Loss  of  weight 

Wrist-drop , 

Paralysis , 

Neuralgia 

Bheumatism , 

Poise  below  65  (38  reported) 

Polseabove  95  (38  reported; 

Poise  pressure  65  or  over 

Systolic  pressure  of  15  or  over 
more  than  Life  Extension  In- 
stitute Standard 

Systotio  pressure  of  15  and  over 
less  than  Life  Extension  In- 

fftitute  Standard 

Pulse  pressure  under  30 

Headache.... 

Arteriosclerosis 


Num- 
ber. 


lao 

105 
68 

101 
84 
15 

118 

19 

24 

2 

76 

109 

7 

22 


65 


20 

92 

4 

88 
40 

15 

28 

15 

11 

8 

2 

10 

7 

2 

1 

19 

18 

0 

6 

12 


Per 
cent. 


8 


3 

1 

29 

6 


59.7 
52.2 
33.8 
50.2 
41.8 

7.5 
58.7 

9.5 
11.9 

1.0 
37.8 
54.2 

4.3 
13.4 


82.6 


10.2 
45.8 
2.0 
43.8 
19.9 

36.6 
68.3 
36.6 
26.8 
19.5 

4.9 
24.4 
17.1 

4.9 

2.4 
46.3 
43.9 

0.0 
15.8 
29.3 


19.5 


7.3 

2.4 

70.7 

14.6 


Out  Of  034  cases  of  lead  poisoning 
Apfelbach  enumerates  the  findings 
in  the  niunber  of  times  reported: 

Blueline.. 

Anemia 

Constipation 

Colio 

PaUor 

C^ted  tongue 

Loss  of  muscular  strength 

Tremor 

Abdominal  tenderness 

Slow  pulse 

Nausea 

High-tension  pulse , 

Headache 

Loss  of  weight 

Albiuiinuria 

Dyspepsia 

Wristdrop 

Abdominal  pain , 

Other  paralysis , 

Vertigo 

In  a crlti(»l examination  of  72oase8  of 
lead  poisoning  the  following  svmp- 
toms  and  signs  occurred  the  follow- 
iUK  number  of  times  (Apfelbach): 

Constipation 

Stippling 

Blueline^ 

Fine  tongue  tremor 

Fine  tongue  tremor 

Anemiaand  pallor 

PaUor , 

Anemia 

Colic 

Abdominal  pain , 

Neuritis , 

Diminished  strength  in  hand 

Loss  of  muscular  strength 

Sciatica 

Albuminuria 

(Convulsions 

Cerebral  hemorrhage , 

High  blood  pressure , 

Coated  tongue 


Num- 
ber. 


518 

341 

335 

295 

24i 

215 

161 

135 

131 

130 

113 

74 

74 

50 

27 

26 

24 

18 

10 

11 


59 

37 

26 

39 

13 

25 

8 

14 

23 

18 

12 

7 

7 

1 

2 

1 

1 

1 

0) 


Per 
eent. 


55.4 
36.5 
35.87 
31.58 
25.48 
2L3 
17.8 
14.45 
14.0 
14.0 
12.1 
7.9 
7.9 
6.3 
2.88 
2.8 
2.37 
1.8 
1.0 
1.0 


81.9 
51.3 
36.1 
54.1 

lai 

34.7 

11.1 

19.4 

31.9 

25.0 

18.0 

10.0 

10.0 

1.4 

2.8 

1.4 

1.4 

1.4 


>  Uncertain. 
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It  is  significant  to  note,  after  a  comparative  study  of  the  tables, 
that  no  one  symptom  is  constantly  present.  It  seems  apparent,  also, 
that  certain  symptoms  are  exaggerated  by  habits  of  the  individual 
and  frequently  may  be  due  to  such  habits;  for  instance,  the  tremor  in 
men  in  aU  probabiUty  is  influenced  by  smoking,  chewing,  and  drinking. 
In  comparing  the  rate  of  men  with  that  of  females  the  age  factor,  the 
average  of  which  is  higher  in  men,  must  be  considemi.  In  women  the 
high  percentage  of  headaches  is  probably  due  to  other  causes,  such  as 
menstrual  disorders,  etc. 

It  must  be  remembered,  furthermore,  that  the  data  found  in  text- 
books on  cases  of  lead  poisoning  have  been  collected  from  well- 
advanced  or  acute  cases  which  have  presented  themselves  to  the 
clinics,  whereas  the  cases  recorded  in  this  survey  are  largely  early 
cases  which  have  not  necessitated  a  visit  to  a  physician.  This  fact 
may  account  for  our  inability  to  verify  the  high  arterial  blood  pres- 
sure emphasized  by  some  observers.  Further  reference  to  this  high 
pressure  and  a  comparison  with  other  trades  will  be  found  in  this 
report. 

BLOOD   PBESSUBE. 

Methods  and  averages  an/umg  pottery  employees. — ^The  blood  pressures 
were  taken  of  1,411  men  and  358  women  workers  in  the  lead  depart- 
ment of  the  pottery  industry.  While  these  blood-pressure  readings 
were  taken  by  several  different  physicians,  the  general  method  in  each 
case  was  the  same.  In  taking  the  systolic  and  the  diastolic  reading 
the  ausculatory  method  was  used,  the  patient  sitting;  and  it  was  the 
universal  practice  to  read  as  the  systolic  pressure  the  first  reappear- 
ance of  the  sound,  and  as  the  diastolic  the  complete  disappearaace. 

Table  XXI  gives,  by  sexes  and  by  age  groups,  the  systohc  and  dias- 
toUc  pressures  and  the  pulse  pressures  of  the  pottery  workers  exam- 
ined in  this  survey.  The  average  systohc  pressure  for  the  men  is 
135.87,  the  average  diastohc  pressure  is  81.3,  with  an  average  pulse 
pressure  of  56.5,  when  these  averages  are  taken  by  grouping  the 
measures  in  class  intervals  of  10  for  the  systohc  and  diastohc  pres- 
sures and  5  for  pulse  pressure.  The  average  systohc  pressure  for 
women  is  123.8,  the  average  diastohc  pressure  is  74.6,  and  the 
average  pulse  pressure  is  49.21. 
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Table  XKl,-^Blood  jyresaure  of  <dl  pottery  woflters. 


Systolir. 

Age. 

90^ 

100-109 

110-U9 

120-129 

130-139 

140-140 

150-159 

160-160 

170-179 

180-189 

190 
plus. 

MEN. 

Under  20. . . 

4 

8 
4 

t 

8 
15 
8 
2 
3 

22 

18 
26 
32 
43 
31 
10 
13 
7 
4 

31 
31 
46 
48 
46 
55 
30 
22 
9 
7 

26 
28 
39 
58 
72 
50 
34 
24 
14 
0 

10 
11 
22 
28 
28 
36 
22 
26 
16 
9 

5 

5 

8 

6 

12 

9 

23 

11 

11 

14 

1 

4 

3 

4 

S 

8 

7 

10 

13 

11 

1 

»-24 

25-29 

30-34 

85-39 

3 
1 
1 

1 
1 

3 
5 

1 
2 

i 

4IM4 

45-49 

Sfy-fA 

2 
2 
7 

8 
8 

2 

8' 

6 

8 

1 

3 

8 

55-50 

4 

00  plus 

11 

••••■•■• 

Totel. 

11 

54 

206 

325 

351 

208 

104 

66 

36 

22 

28 

WOUBM. 

Under  20. . . 

3 

28 
12 
7 
5 
2 
3 
1 

37 

23 

15 

11 

7 

7 

2 

1 

34 

28 

21 

17 

5 

5 

11 

2 

1 

1 

2 
5 
9 
2 

4 
8 
8 
5 
2 

4 

2 

20-24 

26-29 

3^34 

36-39 

1 

3 

1 
4 
3 
2 

2* 

2 
2 

1 

1 
1 

1 

40-44 

45-49 

1 

i' 

2 

50-54 

£6^59 

1 

1 

1 

60  plus 

1 

1 

i' 

1 

■ 

Total. 

4 

58 

104 

125 

40 

19 

9 

4 

2 

2 

1 

3 

• 

Diastolic. 

A«e. 

Under 
50. 

50-59 

60-69 

70-79 

80-89 

90-99 

9 
12 
13 
27 
28 
31 
24 
23 
19 
19 

100-109 

110-119 

120-129 

130 
plus. 

SON. 

Under  20. 

3 

11 
3 

7 

10 

8 

7 
1 
3 
2 

26 

22 

33 

22 

20 

22 

18 

9 

9 

8 

32 
29 
60 
65 
63 
66 
44 
82 
16 
10 

23 
28 
37 
54 
85 
67 
40 
43 
27 
21 

4 

5 

1 

5 

9 

10 

10 

U 

13 

11 

. 

30-24 

1 
2 
1 
2 

7 

i 

4 

1 

25-29 

"'2 
1 

1 

30-^ 

35-30 

1 

40-44 

45-49 

2 

50-M 

i" 

1 

6S-99 

60  plus 

6              2 

1 



Total 

9 

52 

189 

417 

425 

205 

79 

28 

4 

3 

VOMSK. 

Under  20 

1 

17 
3 
2 
1 
2 
2 

29 

27 

17 

12 

5 

3 

6 

1 

48 

28 

24 

20 

9 

10 

11 

6 

2 

........ 

10 

10 

9 

3 

4 

6 

10 

5 

1 
1 

4 

1 

20-24 

... 

26-20 

. ....... 

30-34 

1 
2 

. 

35^30 

1 

40-44 

1 
2 

4^-40 

2 

1 
3 
1 

1 

50-54. 

1 

........ 



£6-50 

1 

1 

4M>i>lllS 

1 

1 

Total 

2 

27 

101 

156 

59 

14 

2 

5 

2 

94 
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Tablb  XXI. — Blood  presture  of  all  pottery  worhert — Continued. 


PolM. 

Age. 

Un- 
der 

80. 

91^-H 

86^ 

40-44 

45-40 

60-64 

56-M 

6l>-64 

66^ 

70-74 

75-T9 

80 

ToliL 

MEN. 

Under  20.. 

3 
6 
2 
0 
13 
9 

t 

9 

11 

8 

4 

4 

10 

9 

14 

13 

22 

17 

6 

« 

3 

2 

11 
11 
13 
26 
82 
86 
14 
18 
6 
4 

14 
16 
28 
24 
31 
30 
14 
10 
13 
6 

21 
16 
27 
24 
36 
44 
26 
21 
7 
8 

13 

6 

14 

28 

21 

16 

22 

17 

7 

6 

12 
15 
19 
18 
16 
16 
18 
20 
10 
11 

8 

6 

18 

7 

11 

10 

11 

7 

7 

4 

2 
4 

8 

10 

18 

13 

6 

3 

6 

6 

i 

4 
8 
6 
6 
6 
4 
4 
7 

8 

6 

13 

13 

0 

3 

0 

20 

22 

28 

108 

20-24 

101 

2fr-20 

1S5 

30-^ 

186 

8S-30 

216 

40-44 

210 

45-40 

140 

50-M 

1 
2 
2 

126 

fi5-W 

fli 

60  plus 

78 

Total 

44 

68 

102 

12 
6 
2 
7 
3 
3 

166 

186 

224 

21 
11 
10 
9 
1 
1 
6 
6 
1 
1 

150 

4 

7 

13 

1 

1 
3 
3 
1 

1 
1 

154 

70 

70 

40 

1 

131 

1,411 

wounsf. 
Under  20 

3 
2 

6 
...... 

34 
18 
0 
6 
4 
6 
8 

24 

19 

14 

11 

8 

3 

4 

2 

2 

6 

4 

110 

20-24 

2 

68 

2S-20..: 

1 

58 

30-34 

4 
3 
...... 

2 

37 

86-39 

1 
2 

2 
2 
2 
2 

88 

40-44 

2 

4 

■'"2* 

...... 

1 
2 

I 

28 

46-49 

82 

60-64 

14 

66-60 

2 

8 

00  plus 

1 

1 

4 

Total 

6 

11 

32 

86 

87 

66 

35 

22 

10 

8 

3 

5 

370 
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Chabt  3.— Systolic  pressure  among  1,800  pottery  workers  and  moving  average  for  same. 

Table  XXII  and  the  accompanying  graph  show  the  systolic  plea- 
sure by  sexes  and  age  groups  and  moving  averages  for  same. 
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Tabls  XXII. — Sy^lie  preeswre  among  pottery  worken  and  moving  averages  for  tame. 


■ 

Male. 

Female. 

Age  (yeitfs). 

Systol. 

Morinff 
•vengel. 

Systol. 

Moving 
averages. 

17.6 

126.8 
13a6 
181.2 
182.0 
131.0 
132.0 
137.6 
144.5 
140.3 
160.8 

120.1 
120.0 
130.0 
131.7 
132.4 
134.6 
138.4 
144.3 
140.5 
162.0 

117.0 
118.3 
122.6 
122.0 
127.7 
127.4 
140.3 
137.8 
142.6 
166.0 

118.0 

22.5 

110.0 

27.6 

122.0 

82.6 

123.0 

37.6 

127.2 

42.6 

130.8 

47.6 

135.6 

62.6 

141.1 

67.5 

147.4 

00 

151.1 

In  order  to  give  an  estimate  of  the  number  of  systolic  and  pulse 
pressures  that  seem  to  be  high  and  of  those  that  seem  to  be  low,  we 
have  adopted  the  standards  made  by  the  Life  Extension  Institute, 
which  are  shown  in  the  following  table : 

Tabub  XXIII. — Normal  blood  prenuu  hy  age  groups  as  given  by  deferent  atUhoriUes, 


Age  (years). 

Aothoiity. 

Life 
Exten- 
sion 
Instl- 
tute.i 

Fiaher.« 

Rogers.* 

Fanght.i 

John 
Fergu- 
son.* 

* 

George 
Oliver.* 

H.P. 
Woley.* 

15-20 

MlUi- 
meten. 
120 
123 
124 
124 
127 
120 
131 
132 
136 

MllU- 
meUn. 
120 
122 
123 
124 
126 
128 
130 
132 
134 
136 
136 

MlUi- 
meUn. 
120 

MiUi- 
meUT9, 

sum- 

fMlen, 

126 

128 
130 
132 
134 

Miau 

meter: 
112-125 

126-135 

136-166 
f 

iiiUi' 
mttfT9, 

21-26 : 

123 

26^30 

123 

31-35 

«tfl#* 

30-^ 

120 

127 

41-46 

•«  A^V 

40^50 

130 

130 

61-66 

55-60 

134 

132 

51-55 

1 

56 plus,  r- 

t 

inw. 

^ 

Rl 

±16 

±12 

±14-±16 

±17 

±17 

^  By  correspondenoe;  nmuber  of  cases»  50.000. 

*  Medical  Insurance  and  Health  Conservation,  Vol.  XXVn,  pp.  316-320, 1017-18. 

•Canada  Lancet,  Vol.  LI,  p.  167. 1017-18. 

« Studies  in  Blood  Pressure,  p.  100,  1017-18;  number  of  cases,  1,000. 

The  systolic  pressures  vary  from  120  millimeters  at  20  years  of 
age  to  135  millimeters  at  60  years  of  age,  with  a  possible  variation 
of  15  millimeters  in  either  direction.  A  pulse  pressure,  according 
to  results  obtained  by  the  Institute  from  measuring  50,000  male 
applicants  for  life  insurance,  should  be  within  the  limits  of  30  to  55 
millimeters.  For  the  purpose  of  reference  we  give  also  in  Table 
XXIII  the  findings  according  to  other  sources  of  measures  of  systolic 
pressure  by  age  and  the  amount  of  variation  as  well. 


96  LEAD  POISOKIKG  IN  THE  POTTEET  TEADBS. 

According  to  these  figiires  about  26.3  per  cent  of  the  men  in  the 
potteries  and  13.2  per  cent  of  the  women  have  a  systolic  pressure 
which  may  be  considered  high,  while  6.9  per  cent  of  the  men  and 
4  per  cent  of  the  women  have  a  systolic  pressm'e  much  too  low. 
Taking  the  normal  range  of  pulse  pressure  between  30  and  35,  we 
find  that  633  of  the  men  and  83  of  the  women  examined  have  high 
pulse  pressure,  while  44  men  and  6  women  have  low  pulse  jwressurc. 
Stated  in  rates,  this  means  that  47.9,  or  almost  one-half  of  the  men, 
and  24  per  cent,  or  almost  one-fourth  of  the  women,  have  pulse 
pressures  outside  these  limits. 

Table  XXIV  shows  averages  of  the  various  blood  pressures  by 
wares,  sexes,  and  age  groups.  There  is,  perhaps,  little  significance 
to  be  attached  to  the  figures  in  this  table,  and  they  are  included 
liere  for  reference  only. 

The  effect  of  plurribism  upon  the  hlood  pressure. — ^Tables  XXV, 
XXVI,  XXVII,  XXVIII  show  the  blood  pressure  for  the  positive, 
presumptive,  suggestive,  and  negative  cases  of  plumbism,  respec- 
tively, for  both  sexes  and  by  age  groups. 

It  should  first  be  observed  that  the  ages  of  these  groups  vaiy 
somewhat.  The  positive  male  group  has  an  average  of  44.3,  the 
presumptive  male  group  40.8,  the  suggestive  41.1,  and  the  negative 
37.5.  The  corresponding  ages  for  the  women  are  39.2,  31.6,  33.3, 
and  29.5  years,  respectively.  There  appears  also  to  be  an  excessive 
number  of  pidse  pressures  of  55  and  above.  In  the  male  lead  groups 
this  amoimts  to  a  little  over  45.8  per  cent  of  those  examined,  whfle 
in  the  nonlead  groups  it  amounts  to  about  43.7  per  cent.  For  the 
combined  male  potters  34  per  cent  of  those  examined  had  pulse 
pressures  of  55  and  above,  while  3  per  cent  had  a  pulse  pressure 
below  30.  As  compared  with  the  pulse  pressure  of  2,039  male 
garment  workers  (see  Public  Health  Bulletin  No.  71),  we  found 
only  10.5  per  cent  of  those  examined  to  have  pulse  pressures  of  55 
and  above  and  24.4  to  have  pulse  pressures  below  30.  This  depart- 
ment recently  examined  1,285  steel  workers  in  the  Pittsbui^  dis- 
trict, 17  per  cent  of  whom  had  pulse  pressures  above  55  and  7  per 
cent  below  30.  The  department  also  examined  recently  905  chemi- 
cal workers  in  New  York  City;  22.5  per  cent  of  those  examined  had 
pulse  pressures  of  55  and  above  and  11  per  cent  pulse  pressures 
below  30. 
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Tablb  XXIV. — Average  systolic^  diastolie^  and  pulse  prenwes  of  the  pottery  worhen^  by 

wares,  sexes ,  and  age  groups. 

MEN.1 


Sanitary. 

General. 

Others. 

• 

Age  (Tears). 

Num- 
ber. 

SjB- 

toUo 
mean. 

Dias- 
tolic 
mean. 

Pulse 
mean. 

Ktmi- 
ber. 

Sys- 

toUo 

mean. 

Dias- 
tolic 
mean. 

Pulse 
mean. 

Num- 
ber. 

Sys- 

tdiic 

mean. 

r  Dias- 
tolic 
mean. 

Puke 
mean. 

Under  20. 

20 
27 
36 
53 
39 
38 
29 
23 
14 
4 

134.1 
135.0 
140.0 
137.0 
136.9 
139.7 
142.7 
147.9 
153.3 
181.3 

78.9 
78.8 
80.3 
70.5 
7^2 
81.3 
82.2 
84.6 
89.3 
95.0 

55.4 
60.9 
61.8 
60.4 
59.6 
50.9 
61.8 
60.9 
64.8 
86.8 

80 

58 

90 

115 

156 

153 

09 

92 

74 

64 

123.9 
129.0 
127.4 
129.9 
129.6 
131.5 
138.1 
143.9 
U8.3 
161.7 

74.6 
82.1 
75.4 
79.9 
80.9 
82.4 
83.6 
85.1 
86.9 
90.4 

51.3 
49.0 
54.4 
51.2 
50.7 
49.7 
57.8 
58.0 
65.8 
75.0 

8 
15 
29 
18 
21 
19 
12 
10 

8 
10 

126.1 
130.3 
127.8 
132.4 
lS.7 
129.2 
131.7 
141.5 
145.0 
160.0 

65.0 
76.9 
76.7 
77.1 
84.0 
78.2 
80.8 
80.0 
91.7 
92.3 

61.1 

20-24 

55.3 

26-29 

55.0 

Jl^-3i 

55.3 

36-^ 

50.0 

40-44 

53.3 

45-49 

50.8 

50-^ 

62.8 

56-^ 

55.8 

ODphifl 

76.7 

Total  and  aver- 

ajMT  , 

288 

139.03 

80.29 

61.1 

081 

I35w0 

81.9 

54.8 

146 

133.8 

79.5 

55.9 

WOMEN.* 


Under  20. 

1 
3 
3 

1 

105.0 

13a  0 
iia3 

136.0 

75.0 
76.0 
75.0 
75.0 

32.5 
55.0 
47.5 
53.5 

96 

58 

43 

33 

18 

15 

35 

9 

7 

3 

117.9 
117.6 
123.1 
131.9 
136.7 
131.0 
143.3 
139.4 
143.5 
163.3 

71.6 
70.0 
78.1 
73.8 
70.6 
72.3 
84.8 
73.9 
84.1 
111.3 

45.9 
47.4 
51.3 
48.6 
48.0 
50.0 
57.0 
54.7 
57.3 
55.0 

6 

120.0 
118.1 
117.5 
122.5 
132.5 
135.0 
139.0 
165.0 
145.0 
175.0 

73.3 
72.1 
72.5 
75.0 
82.5 
79.0 
83.0 

115.0 
75.0 

115.0 

45.0 

30-24 

46.8 

3^-29 

45.1 

30-^ 

46.0 

36-39 

52.5 

40-44 

1 

135.0 

75.0 

67.5 

45.5 

46-49 

63.5 

Sth-Si 

3 

145.0 

80.0 

65.0 

45.0 

56-59 

72.5 

00  plus 

57.5 

Total  and  aver- 
aee 

10 

127.0 

76.0 

53.5 

305 

127.8 

74.0 

49.6 

39 

138.3 

70.4 

48.0 

1  Average  age  for  men,  37.6  yeara. 


*  Average  age  for  women,  32.6  yeaza. 


Table  XXV.- 

-Blood-pressure  frequencies  for 

positive 

cases, 

by  sexes  and  by  age  groups. 

Systolic. 

Diastolic. 

Age  (years). 

90 

100 

110 

•  •  •  a 

1» 

1 
1 
3 
5 
1 
2 
4 
4 
3 
1 

130 

1 
3 
3 

1 
5 
8 

4 
2 

1 

140 

150 

160 

170 

180 

• 

190 
and 
over. 

Un- 
der 
60. 

50 

60 

70 
3 

,•  •  • 

5 
2 

6 
8 

7 
7 
1 
1 

80 

90 

100 

110 

130 

130 
and 
over. 

MSN. 

Under  20.  t 

1 

30-34 

1 
1 

4 

2 

5' 

6 

1 

35-39 

1 

«  •  •  • 

4 
3 
3 
3 
1 
2 
2 

*  •  ■  ■ 

2 
2 

7 

•  ■  •  « 

6 

1 

1 

1 

1 
2 

1 

•"■■| 

ao-M 

1 

a5-w 

1 
1 

1 
2 
5 
3 
.... 

.... 

■  ■  -  • 

4(M4 

1 
1 

1 

1 

2 

8     5 
4  '  4 
8     3 
7     2 
1|3 

1 

1 
1 

1 

*  •  •  ■ 

46M9 

50-54 

1 
1 

7 

55-5» 

::^|  1 

1 

1 

1 
2 

60  plus 

1        5 

3 

1 

.... 

Total.... 

1 

6 

17 

25 

26 

18 

13 

3 

6 

2  !      6 

1 

1 

11 

40 

41 

21 

4 

8 

*    ■    a    ■ 

1 

Under  20 

i     : 
1     • 

30-94 

1 

1 

2 

1 

j          1 

35-39 

::::::::!::::: 

80-84 

3 

1 

1 

1 

a5-<89 

. . .  .1 

40-44 

1 

1 

1 

1 
2 
1 

45-49 

1 

50-54 

1 

55-59 

1 

50  plus 

1 

1 

•    •    •    • 

* 

.... 

. .. 

Total.... 

3 

1 

4 

.... 

1 

1 

2 

2 

1 

7 

1 

48891*— 21- 
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Table  XXV. — Blood'pTe$9ure  frequencies  for  positive  cate$y  by  sexes  and  by  age  groups- 

Continued. 


Pulae. 

Age  (yean). 

Un- 
der 
3a 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 
and 
over. 

To- 
tal. 

MSN. 

Under  20 

1 

1 
1 
2 
2 
3 
8 

1 

1 

i 

20-24 

1 

"•'2' 

I 
1 
4 

a 
2 

1 

i 

2&-20 

1 

...... 

1 
2 
1 
2 

1 

i 

2 
2 
2 
8 
4 
2 
1 

1 
""2 

'"'i' 

1 

8 

30-34 

2 

2 

2 
...... 

2 
2 
2 
2 

1 
2 
2 
1 

1 

13 

35^39 

13 

40*14 



2 

1 
1 
1 

...... 

3 
S 
7 

25 

46^ 

1 

1 
1 

16 

fiO-n54 

19 

55-50 

12 

60  plus 

1 

11 

Total..... 

1 

6 

10 

13 

12 

24 

9 

17 

4 

7 

6 

14 

12s 

WOMEN. 

Under  20 

« 

20-24 

1 

1 

1 

3 

25-29 

30-34 

1 

2 

3 

35-39 

40^44 

1 

....„ 

1 

••"••■ 

2 

45-49 

2 

50-^ 

1 

1 

55^69 

.... 

I 

OOplua 

1 

1 

Total 

1 

6 

1 

2 

1 

2 

1 

13 

Tablb  XXVI. — Blood-pressure  frequencies  for  presumptive  cases^  by  sexes  and  by  agt 

groups. 


Systolic. 

Diastolic 

Age  (years). 

90 

locr 

no 

120 

180 

140 

150 

160 

170 

180 

190 
plus. 

Un- 
der 
50. 

1 

60 

60 

70 

80 
2 

90 

100 

110 

120 

130 
plos. 

MEN. 

Under  20 

3 

.... 

•  •  •  ■ 

3 
4 
2 
2 
3 
2 
1 

1 

• 

20-24 

1 
2 
2 
1 
2 

•  •  • 

25-29 

2 

1 
3 
2 
2 

1 

1 
4 
1 
2 
2 

•   •  ■  a 

12 

•  •  •  • 

1 

■ 

1 
1 
3 

1 
1 

1 
7 
5 
6 
3 
3 
2 

1 
2 
6 
3 

4 
3 

■  •  a 

30-34 

4 
4 

5 
1 

■ 

.... 

35-39 

2 

1 
1 

1 

•  •  •  • 

1 
1 

1 

- 

40-44 

1 

45-40       

' 

*     »            "" 

60-54 

2 

1 
1 

1 

1 

55-59 

2 

1 

■  •  ■ 

2 
2 

60  dIus 

1 

•  •  •  ■ 

1 

«  •  • 

4 



Total... 

14 

13 

18 

5 

6 

•  «  ■  « 

1        1 

2 

8 

8 

27 

21 

4 

1 

3 

■ 

WOMEN. 

Under  20 

1 

2 
2 
1 

1 

1 
2 
4 
1 

1 

1 
2 

1 
1 
2 

1 

20-24        

1 
2 

.... 

25-29        

•'•1 

1 

30-34 

2 

3 

35-^ 

.-.., 

1 
1 

40-44 

1 

1 

45-49 

' 



•  "  •• 

1 

60-54 

.... 

1 
1 

55^ 

1 



...., 1 

1 

'  1' 

60  nlus 

7 

10 

* 

2 

8 

1 

Total... 

1 

3 

4 



1 

1 

1 

9 

7 

1 

1 

1 

] 

1 

•  •  •  ■  • 
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Table  XXVI. — Blood'presdwre  frequmaeB  for  presumptive  caseSy  by  sexes  and  by  age 

groups — Continued . 


Pulse.  ^ 

• 

Age  (years). 

Un- 
der 
80. 

80 

35 

40 

45 

50 

56 

OO 

06 

TO 

75 

80 
plus. 

Totil. 

MEH. 

Under  20 

2 

1 

3 

20-24 

1 
1 
1 
2 

1 

2^-20 

1 
2 
3 
2 
2 
1 

3 

1 
1 

5 

30-34 

1 

1 
1 

1 

2 
1 
...... 

2 

1 
2 
2 
4 

""2 

3 
2 
2 

1 

1 

...... 

2 

12 

35.39 

1 

1 

1 

""3* 

10 

40-44 

13 

45-40 

s 

aK54 

1 
1 

1 

1 

2 

1 

7 

35-50 

5 

60  plus 

1 

1 

1 

3 

Total 

1 

2 

3 

6 

7 

11 

11 

0 

0 

3 

5 

0 

78 

WOMEN. 

Under  20 

2 

1 

1 
1 
1 
1 

1 

■ 

20-24 

1 

...... 

1 

1 
2 

1 

26-20 

4 

30-34 

2 
1 
1 

35-^ 

40-44 

1 

45-40 

1 

50-^ 

1 

55-59 

1 

1 

AO  dIus . ...... 

. 

2 

2 

5 

2 

6 

4 

4 

1 

1 

1 

2S 

Tablb  XXVII. — Blood-prSssure  frequencies  for  suggestive  cases  f  by  sexes  and  by  age  groups. 


• 

SystoUe. 

DlastoUc. 

Age  (years). 

90 

100 

110 

120 

lao 

1 
4 
4 
3 

8 
4 

6 

1 
1 

140 

160 

160 

170 

180 

100 

plus. 

Un- 

der 
50. 

50 
1 

00 

1 
2 
2 
1 
2 
2 
2 
1 

70 

s  •   » 

3 
2 

3 
5 

8 
7 
5 
3 

1 

80 

2 
3 
2 
5 
10 
10 
3 
2 
1 
1 

90 

100 

110 

120 

130 
plus. 

mat. 
Under  20..... 

1 

1 

1 
1 

1 

■  ■  •  • 

•  •   ■    V 

4 

3 
6 
2 
3 

•  •  •  ■ 

•  •  •  « 

4 
1 
3 
4 
4 
3 
3 
1 
1 

2IV-24 

1 
2 

1 
4 
1 
7 
2 
6 
2 

25-20 

2 
1 
8 
5 
3 
2 
3 

1 
1 

2 

4 
1 
2 

•  ••  • 

1 

2 

1 

30-34 

35..3O 

2 
2 

1 

1 

1 

i 

.... 

40^44 

2 

45.-4O 

2 

«0-M 

1 

2 

S5-A0.... 

1 

1 
1 

2 

1 

.... 

00  Dlua. 

2 

•    •    *    V 

1 

Total... 

1 

1 

8 

19 

24 

32 

19 

11 

6 

4 

•  ••  • 

6 

1 

3 

13 

87 

80 

25 

7 

A 

,.  r 

WOMEN. 

Under  20 

3 
2 
2 

2 
3 
2 

1 
2 
2 
1 

2 

3 
6 
3 

2 
2 
2 

1 

30-24 

25-20 

1 

1.,.. 

30-34 

«•  •  • 

1 
1 

8 

•"• 

...  "i 

1 

35.^30 

1 

' 

40-44 

1 
2 

1 
1 
1 

1 

1 
3 

45-49 

3 

1 

"  i" 

1 

50-64 

55-50 

1 

1 

1 
1 

AO  phig -r- 

1 

■  •  ■  « 

3 

Total... 

1 

8 

8 

9 

3 

6 

7, 

1 

13 

12 

4 

s 

1 

100 
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Table  XXVII. — Bloodrpr€Mture  frtqu^neiiM  far  tif^yeiliiY  eoiet,  hff  Baeaand  5y  aft 

groups — Contiiiiied. 


Pulse. 


Aipe'reftTS  . 

Un- 
der 

30. 

30 

35 

« 

1    45 

>  - 

1    » 

1    «    1 

1  « 

65 

70 

75 

80 
plna. 

TaUL 

HEX. 

Uiider20 

1 

• 

1 

2 

2 

4 

aD-24 

1 

1 
1 
1 
1 

1 

1        2 

!       2 

2 

6 

6 

•        2 

:        2 

2 

1 

9 

'        10 

12 

I       22 
21 

25-29 

2 
2 

\ 

4 

2 

1 

1 

....-.-—..        ^- 

30-34 

1 
2 

1 

...... 

3 

2 
2 
2 
3 

i 

1 

...... 

1 

3 

1 
3 
3 
1 
1 

...... 

3 

1 
1 

'       1^ 
1 

1 

3S-39 

4KM4 

4!M9 

...... 

9. 

2 

fiO-64 

...... 

1         11 

»-a9 

tt)pl|]8 

1  i 

2  11 

3  5 

. • . • .. 

!■•••-• 

' 

Total 

1           < 

5 

9 

22  1 

17 

13 

H 

14 

7 

5  1       5 

10 

19 

WOMEN. 

Under  20 

1 

1 
1 

1 

r 

2 
2 
2 
2 

1  . 

....... 

3. 

1 

1 

« 
• 

20-24 

' 

f 

2S-29 

1 

1 

30-34 

...... 

......i...... 

36-39 

1' 

"■"•"" 

1 
2  ■ 

I  . 

1; 

1 

40-44 

1 

1 

1 

I 
1 

46-49 

1  •  • "  •  • 

2 

I 

" 

1 

2, 

ft>-64 

1 

5fr-fi9 

1 

1 

60  plus 

1 

■■■| 

—  .......... 

\ » 1 • • " 1 »-"• 1 

Total 

1 

1 

2 

1 

7 

9 

2 

10 

1 

1  1 
1 

2 

2  1        » 

1 

1 

1 

1 

Table  X  XVIII. — Blood  pre$ntre  of  neffcitive  catet. 


Systolic. 

Ase  (ywrs). 

90-99 

100-109 

110-119 120-129 

130-139 

140-149 

1 
150-1591160-160 

170-179 

«»-^piS. 

MEN. 

UndH'20 

3 

6 
3 
2 
2 
3 
11 
7 
1 
1 
...... i 

21 

18 

28 

20 

33 

17 

5 

9 

5 

2 

28 
26 
40 
39 
38 
47 
21 
14 
5 
5 

24 
21 
33 

9 
11 
IR 

5 
5 
6 
5 

10 
6 

14 
5 
8 

12 

1 
4 
2 
4 
3 
6 
4 

10 
9 

10 

1 

1 

1 

20-24 

25-29 

2 
1 

1 
1 
1 

2 

4 

1 

2 

30-34 

51  .        21 
55  ;        22 
36  i        22 
22  '        17 

3^39 

40-44 

1 
2 
5 
5 
6 

2 

3' 

5 

4 

4&-49 

3 

ao-64 

18 

10 

5 

18 

12 

9 

6 

65-59 

...... 

3 

AOdIiib 

6 

Total 

9 

36 

156 

263 

275 

159 

75 

53 

26 

17 

18 

WOICEN. 

Under  20 

2 

24 

9 
5 
3 

1 
2 

1 

33 

18 

12 

9 

7 
6 
2 

1 

32 
24 
14 
13 

4 
3 
8 
2 
1 
1 

2 
3 

7 
2 

4 
1 
6 

4 

4 

2 

20-24 

25-29 

30-34 

1 
2 

1 
1 
3 

1 

•  •  •  •  •  •  • 

35-39 

r 

1 

1 
1 
1 

40-44 

45-49 

1 

50-54           

1 

AR-SO 

1 

1 

60nlu8 

1 

Total 

2 

45 

88 

102 

29 

13 

4 

4 

2 

1 

1 
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Tablb  XXVIII. — Blood  pressure  of  negative  oases — Continued. 


1 
1 

Diastolic. 

Age  (ywffs). 

Under 
SO. 

50-59 

60-^9 

70-79 

80-89 

90-99 

100-100 

110-119 

120-120 

130 
plus. 

MEK. 

1 

Under  20 

2 

10 
3 
6 

I 

1           ^ 

25 

18 

28 

19 

17 

16 

16 

8 

8 

6 

29 
26 
52 
49 
47 
44 
27 
17 
10 
8 

19 
23 
34 
41 
63 
46 
29 
30 
19 
19 

9 
11 
10   . 
25 
23 
25 
13 
18 
10 
12 

.  4 
5 

6* 

8 
7 
8 
9 
10 
11 

20-34 

1 
2 

1 
2 
5 

1 
3 

4 
1 

1 

25-29 ' 

30-34 

1 

I 

35-39 

40-44 

45-49 1 

2 

i 

60-54 ' 

i           3 
1 

1 

55-69 

1 
2 

00  plus 1 

Total : 

5 

40 

161 

309 

323 

166 

67 

20 

4 

2 

WOMEN. 

Under  90 

1 

15 

1 
1 
1 
1 
2 

25 

20 
10 
10 

4 
1 
6 

1 

46 

25 

20 

16 

9 

8 

8 

4 

2 

9 
8 
7 
2 
3 
3 
5 
4 

3 

1 

30-24 

25-29 

3tK-34 

35-39 

1 

1 

40-44 

1 

45-49 

1 
1 

1 

.... 

60-54 

1 

55-59 

1 

I 

1 



1 

I     -     -     , 



Total 1 

2 

21 

78 

136 

41 

7 

1 

4 

1 

1 

Pulse. 

Under 
30. 

30-34 

6 
5 
..... 

7 
7 
7 
3 
3 

36-39 

40-44 

• 

21 
25 
26 

I 

4 

2 

45-49 

60-54 

55-60 

60-64 

65-69 

70-74 

• 

2 
3 
7 
7 
9 
10 
5 
3 
5 
5 

7&-79 

.   3 
2 
3 
7 

4 
•/ 

1 

2 
2 

? 

plus. 

Total. 

MKK. 

Under  20 

1 

» 

3 
6 

1    . 
5 

10 
8 

10 
7 

12 
11 
17 
12 

1 

1 
2 

13 
14 
26 
19 
27 
24 
8 
4 
11 

.        3 

18 

12 

12 

13 

18 

10 

10 

9 

12 

14 

6 

9 

3 

4 
11 

I 

7 

8 
5 
6 
3 

7 

6 

7 

12 

6 

3 

8 

15 

16 

19 

9S 

20-24 

2&-29 

15  >        6 
24         12 
20  •      24 
26         16 

88 
133 

30..34 

149 

35-30 

165 

40-44 

30 

20 

16 

5 

2 

11 

13 

13 

3 

5 

148 

4<^-49 

96 

5Q.54 

1 
1 
2   . 

89 

55-^56 

63 

00  plus 

59 

Total 

37 

45 

80 

124 

1    149 

176 

114 

113 

62 

56 

33 

98 

1,087 

WOMEN. 

1  4 

2   

11 
3 
2 
5 
2 
1 

32 
15 
8 
3 
3 
5 
4 

'       i 

21 
!      16 

11 

8  1 

7  1 

20 
9 

8 
7 
1 
1 
6 
5 

4 
5 
6 

1 

5 
4 

1 
1 

1 

99 

20-24 

54 

2 

1 

38 

ao-d4 

4 
3 

*""3 
2 

28 

1 
1 

2 
2 

1 

1  1 

1 

19 

40-44 

i 

2 
2 

1 

15 

1 

21 

50^54 

1 

• 

11 

1 

2 

4 

60  nlus 

1           i 

2 

.|.. 

1 

Total 

3          8 

24 

71 

1 

71 

58  .       20 

21 

6 

6 

2 

1 

291 

^  1 

There  seems  also  to  be  a  greater  number  of  high  systohc  pressures 
among  the  potters,  especially  among  those  having  lead  poisoning, 
and  in  the  same  groups  there  seems  to  be  a  correspondingly  large 
number  of  low  systolic  pressures.    Table  XXIX  gives  the  average 
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systolic,  diastolic,  and  pulse  pressures,  by  diagnosis  and  sexes,  of  those 
in  the  pottery  industry. 

Figure  4  shows  graphically  what  Table  XXIX  shows  numerically. 
Table  XXX  gives  the  systolic  averages  for  the  male  pottery  work- 
ers, for  the  male  workers  examined  in  the  other  industries  mentioned 
above,  and  for  963  foundry  men  examined  recently  in  the  vicinity  of 
New  York  city.  In  Table  XXX  also  is  found  the  coefficient  of  varia- 
bility of  the  sjrstohc  pressure  in  these  eight  groups.  It  should  be 
noted  that  the  highest  coefficient  of  variabiUty  occurs  among  the 

positive  cases  of  plumb- 
ism,  where  a  variability 
of  0. 183  is  found.  In  the 
male  presumptive  cases 
the  variability  is  0.143, 
for  the  male  suggestive 
cases  0.151,  and  for  the 
male  negative  cases  0. 135. 
This  latter  coefficient  is 
higher  than  that  in  any 
of  the  other  industries 
mentioned,  with  the  ex- 
ception of  the  chemical 
works.  A  discussion  of 
the  age  factor  will  be 
given  later. 

Table  XXXI  shows 
these  same  facts  for  the 
female  workers  in  the 
pottery  industry,  and  for 
986  garment  workers. 
Again  this  coefficient  of 
variabihty  is  higher  in 
the  cases  of  lead  poison- 
ing and  lower  among  the 

Chart  4.— SystoUc  and  dlastoUc  pressure,  by  diagnosis  and  age     jj^^^tive  ffTOUDS    and  Still 

groups.  ,  1    ' 

lower  among  the  garment 
workers.  It  is  0.171  for  the  positive  group,  0.158  for  the  presumptive, 
0.172  for  the  suggestive,  0.121  for  the  negative,  and  0.081  for  the 
garment  workers. 

These  findings  do  not  correspond  exactly  with  those  of  clinical 
observers.  Thus  Norris  (46)  states  that  about  80  per  cent  of  all  lead 
workers  exhibit  for  years  a  high  arterial  pressure,  even  when  free 
from  symptoms  of  poisoning.  If,  on  the  other  hand,  Nothnagel  and 
Kossbach  (47)  are  correct  when  they  state  that  the  chief  action  of 
lead  is  exerted  on  striated  miiscle,  in  which  it  produQes  a  diminished 


%  %'%%  %%  %  %  %** 
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ability  to  function,  a  hypotension  would  be  the  result,  unless  some 
compensatory  action  intervened. 

Table  XXIX. — Number  of  cases  and  the  average  blood  pressure  for  each  age  group,  by  sexes 

and  diagnosis, 

MEN. 


Age  (years). 


Under  20... 

30-34 

35-29 

30-34 

35-3» 

40-44 

4^49 

50-54 

55-59 

80  plus 

Total 


PoBitiTe. 


i 


3 
3 
8 
13 
13 
25 
16 
19 


123 


121.7 
131.7 
12&0 

131129.6 
13a  4 

251137.8 
138.1 
140.8 

121142.5 

11 167. 7 


138.4 


75.0 
78.3 
72.6 
77.3 
81.2 
81.8 
84.4 
83.9 
85.4 
95.9 


82.9 


47.5 
55.8 
55.6 
51.7 
52.5 
56.3 
55.3 
57.9 
58.3 
70.7 


56.6 


Presamptive. 


i 

•^ 


16 
13 


73 


31131. 
18& 
51141. 
1213a 


128. 

127. 
81128. 
7147. 
5|l51. 

158. 


134.3 


71. 
65. 
09. 
73. 

6a 

76. 
77. 
85. 

7a 

101. 


76.4 


'Suggestive. 


Negative. 


59.2 
67.5 
75.0 
5a4 
57.2 
52.9 
53.1 
64.6 
68.0 
62.5 


50.1 


12 
22 
24 


11 

11 

5 


128 


112.5 
127.2 

10129.0 
128.5 
131.7 
132.1 

20 14a  01 
135.9 
147.8 
171.0 


135.5 


72.5 
78.3 

7ao 

76.7 
83.2 
83.7 
84.0 
82.8 
9a5 
93.0 


82.8 


9 

04 


46.3 
4a  7 
59.5 
5L7 
50.5 
4a  3 
58.5 
54.8 
50.3 
72.0 


53.9 


I 


99 
87 


96 
88 
64 


1,087 


127.4 

130.7 
132 13a  7 
149183.6 
166 131. 0 
148  131. 3 

137.6 
6 

15a  8 
59157.7 


88145.1 


135.4 


I 


74.8 
7a9 
76.6 
8a4 
81.9 
82.5 
81.3 
86.9 
87.7 
89.2 


81.4 


53.0 
62.3 
54.5 
54.2 
51.0 
50.2 
56.3 
fiai 
61.9 
67.6 


54.8 


WOMEN. 


Under  20 

0 
3 
0 
3 
0 
2 
2 
1 
1 
1 

0 
121.7 

0 
121.7 

0 
120.0 
130.0 
155.0 
135.0 
185.0 

0 
65.0 

0 
75.0 

0 

75.0 
85.0 
85.0 
96.0 
85.0 

0 
55.8 

0 
4a  2 

0 

42.5 
42.5 
67.6 
42.5 
90.0 

4 
4 
8 
4 
2 
2 
1 
1 
2 
0 

115.0 
122.5 
126.3 
112.5 

uao 

120  0 
196.0 
155.0 
145.0 
0 

800 
72.5 
72.5 
72.5 
700 
800 
115.0 
76.0 
05.0 
0 

83.8 
51.3 
53.1 
41.3 
42.5 
35.0 
82.5 
77.5 
50.0 
0 

7 
7 
6 
2 
2 
3 
8 
1 
1 
1 

1003 
115.0 
115.0 
135.0 
126.0 
138.3 
146.3 
135.0 
145.0 
115.0 

ano 

67.9 
607 
85.0 
800 
75.0 
KR.8 
75.0 
96.0 
95.0 

47.5 
46.8 
5O0 
47.5 
500 
607 
606 
57.5 
57.5 
27.5 

93 
53 
35 

14 

19 

10 

8 

2 

11&7 
117.8 
123.0 
122.5 
128.9 
120.0 
136.0 
134.0 
142.5 
175.0 

71.9 
707 
74.4 
73.2 
77.2 
72.9 
81.3 
82.0 
77.5 
125.0 

52.5 

ao-24 

48.4 

26-20 

409 

30-34 

403 

35-39 

48.0 

40-44 

48.6 

46-49. 

54.1 

60-54 

51.0 

55-80 

61.8 

Mplus 

62.5 

Total 

13 

131.5 

77.3 

52.1 

28 

125.3 

77.1 

48.0 

38 

125.3 

75.3 

52.1 

279 

123.0 

74.1 

48.8 

Table  XXX. 


-Systolic  averages  for  pottery  male  groups  and  for  male  workers  in  other 

industries,  by  age  groups. 


Age  (years). 


Under  20 

ao-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-50 

60  plus 

Total  and 
average . 

Coefllcient  of 
variability 

Age  average. 

Age  coeffl- 
dont  of  va- 
riability... 


Positive. 


5z; 


8 
13 
13 


10 
19 
12 
II 


123 


6 


> 


121.7 
128.3 
125.0 
128.1 
130  4 
25137.8 
137.5 
1408 
141.7 
168.6 


I 


138.4 

.183 
44.3 


.254 


Presump- 
tive. 


3 

1 

5 

12 

16 

13 

8 

7 


73 


9J 


> 


131.7 
136.0 
141.0 
130  8 
125.0 
127.3 
128.  S 
147.0 
.0 
158.3 


5151 


134.3 

.143 
408 


.257 


Sugges- 
tive. 


Z 

» 


4 
9 
10 
12 
22 
24 
20 
11 
11 
5 


128 


<i5 


> 


uao 

127.2 
129.0 
128.5 
131.7 
132.1 
140  0 
135.9 
147.8 
171.0 


135.5 

.151 
41.1 


.271 


Negative. 


99 
87 
132 
149 
165 
148 
96 


64 
60 


1,067 


^ 


127.4 
130  7 
130  7 
133.6 
133.8 
131.3 
137.0 
881145.6 
1508 
151.3 


135.4 

.135 
37.9 


.275 


Qannent. 


i 


40 
368 
514 


293 
202 
92 
56 
28 
14 


2,039 


«5 

s 


110  8 
124.9 
125.4 
432  124. 9 
128.0 
134.6 
1303 
138.9 
142:8 
147.1 


127.15 

.122 
33.55 


.265 


Chemical. 


i 


32 
175 
185 


150 
90 
52 
22 


904 


116.9 
122.0 
135.2 
180(125.0 
126.1 
142.0 
13&5 
133.2 
101154.0 
8163.8 


120  6 

.141 
28.6 


.353 


Steel. 


S5 


1,285 


5 


67 
231 
282 


238132. 


208 

116 

75 

36 

26 

6 


1305 

.133 
32.6 


.290 


Foundry. 


20 
235 

382 

227 

84 
15 


963 


9 


123.4 
129.0 

128.9 

135.3 

134.8 
143.5 


131.0 

.118 
38.8 


.316 
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Table  XXXI.-— ^y«toZtc  averages  for  poUery  female  groups  and  for  female  garment 

wcfrhers,  by  age  groups. 


Age  (years). 


Under  20. 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

6!^-59 

OOpIlU... 


ToUlandayeraKe. 
CoefSden  t  of  variabU- 

"y 

Ageaveraae 

Age  ooeffloent  of  vari' 
ability 


Positive. 


2 
2 
1 
1 
1 


13 


g 

> 


121.7 
i2i.'7' 


120.0 
130.0 
155.0 
135.0 
185.0 


131.5 

.171 
39.2 

.309 


Presumptive 


I 

'A 


4 
4 

8 
4 
2 
2 
1 
1 
2 


28 


& 

8 

> 
< 


115.0 
122.5 
126.3 
112.5 
110.0 
120.0 
195.0 
155.0 
145.0 


126.3 

.158 
3L6 

.360 


Su^estive. 


7 
7 
6 
2 
2 
3 
8 
1 
1 
1 


38 


i 

> 


109.3 
115.0 
115.0 
13&0 
125.0 
138.3 
146.3 
135.0 
14&0 
115.0 


125.3 

.172 
33.3 

.392 


Negative. 


i 


92 
53 
35 
28 
18 
14 
19 
10 
8 
2 


279 


I 


118.7 
117.8 
123.0 
1215 
128.9 
120.0 
136.0 
134.0 
142.6 
175.0 


123.0 

.121 
38.6 

.418 


Pottery. 


i 


103 
67 
49 
37 
22 
21 
30 
13 
12 
4 


358 


a 


117.9 
118.0 
122.5 
122.0 
127.7 
122.6 

14a  3 

137.3 
142.5 
165.0 


123.8 

.127 

29.3 

.420 


Garment. 


7; 


22S 

516 

167 

35 

23 

13 

4 

1 

1 

1 


986 


► 
<! 


112L6 
113.9 
U8L3 
117.9 
130.7 
12S.0 
137.5 
155. 0 
l^&O 
17&0 


114.8 

.061 
23.4 


According  to  the  findings  in  this  survey  lead  poisoning  seems  at 
first  to  increase  the  blood  pressure  materially,  but  after  a  time  this 
high  blood  pressure  may  or  may  not  be  maintained. 

The  high  percentage  of  cases  of  hypertension  reported  by  clin- 
icians may  be  attributed  to  the  fact  that  the  observations  of  the 
latter  were  for  the  most  part  made  on  well-advanced  or  acute  cases 
which  presented  themselves  to  the  clinics,  whereas  the  cases  recorded 
in  this  survey  are  lal^ely  early  cases  of  lead  poisoning  and  chronic 
cases  which  have  not  necessitated  a  visit  to  a  physician. 

Blood  pressure  according  to  length  of  exposure. — In  an  attempt  to 
fipd  the  coefficient  of  variability  of  both  the  systoUc  pressure  and  the 
pulse  pressure,  according  to  length  of  exposure,  it  is  fotmd  that  the 
age  variation  differs  so  much  according  to  length  of  exposure  that  it 
is  hardly  possible  to  get  dependable  results.  For  example,  the 
coefficient  of  variability  of  the  age  of  the  males  exposed  less  than  one 
year  is  over  twice  as  great  as  that  of  those  exposed  10  years  and  more, 
while  the  coefficient  of  variabihty  of  the  systolic  pressure  and  of  the 
pulse  pressure  remains  somewhat  constant.  In  order  to  eliminate 
the  age  group,  it  was  decided  to  select  a  broad  age  period  which  would 
contain  a  large  number  of  individuals,  and  so  the  foUowing  table  was 
made  from  the  pressures  taken  of  all  males  between  the  ages  of  25 
and  39. 

Variation  in  blood  pressure  among  tht  male  potters  of  the  age  group  25-39  according  to 

length  of  exposure. 


Average  systolic  pressure 
Coefliclent  variability  — 
Average  pulse  pressure. . 
Coefficient  variability . . . , 


o-a9. 

1-4J. 

5H).9. 

126.6 

.112 
53.9 
.228 

1316 

.117 
55.9 
.256 

133 

.121 
56 
.318 

10  and 


132.4 
.121 
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Reference  to  the  above  table  shows  that  the  coefficient  of  varia^ 
bility  for  the  systolic  pressure  increases  from  0.112  among  those 
exposed  less  than  one  year  to  0.121  among  those  exposed  10  years  and 
over.  While  the  coefficient  ot  variability  for  the  pulse  pressure  is 
not  a  r^ular  series  throughout  this  group,  it  varies  from  0.228,  for 
those  exposed  for  less  than  one  year  to  0.259  for  those  exposed  10 
years  and  over.  Although  these  groups  are  stiU  not  of  sufficient 
size  to  make  these  rates  entirely  reliable,  yet  they  are  the  largest  that 
can  be  obtained  without  making  the  age  period  too  broad. 

Table  XXXII  shows  a  summary  of  these  and  some  other  facts  and 
conditions  according  to  the  diagnosis.  While  the  coefficients  men- 
tioned show  a  greater  amoimt  of  variation  in  systolic  pressure  among 
those  workers  in  the  pottery  industry  according  to  the  degree  of  lead 
poisoning,  there  is  also  shown  a  greater  variation  among  the  same 
group  in  the  measure  of  pulse  pressure.  The  coefficient  of  variability 
for  the  positive  male  group  in  the  measure  of  pulse  pressures  is  0.353; 
I  for  the  presumptive  male  potters,  0.301;  for  the  suggestive  male 
group,  0.311,  and  for  the  negative,  0.215.  Among  the  females  these 
coefficients  range  from  the  positive  cases  downward,  0.287,  0.241, 
0.236,  and  0.190. 

Table  XXXII. — Surmruxrizing  some  effects  and  conditions  of  plumMsm. 


Number 

Average  age 

Age  coeffident  of  variability . 
Averase  systolic  pressure . . . 
Systolic  ooeflBcieDt  of  varia- 

WUty 

Average  pulse  pressure 

Pulse  coefflcieut  of  varia- 

biUty 

Average  length  of  exposure 

(lyear)..  

Per  cent  under  1  year 

Per  cent  under  5  years 

Per  cent  under  10  years 

Average  pulse  rate 

Average  grip: 


126 
44.3 

.254 
137.0 

.183) 
53.4 


.353 

17.0 
3.4 
16.0 
26.0 
82.3 

39.1 
37.3 


78 
4a8 

.257 
133.5 

.143 
58.6 

.301 

15.7 
5.2 
15.6 
27.3 
82.7 

39.7 
39.5 


Men. 

Women. 

Ill 

Nega. 
tive. 

Total 

Posi- 
tive. 

Pre- 

gumi^ 

tive. 

Sng- 

t1^. 

39 
33.3 

.392 
120.1 

Nega- 
tive: 

Total. 

129 
41.1 

.271 
133.3 

1,103 
37.5 

.275 
135.4 

1,436 
88.8 

13 
39.2 

.309 
127.5 

28 
31.6 

.350 
137.7 

283 
3&5 

.418 
123.0 

373 
29.3 

i28.*8" 

.151 
54.1 

.135 
54.8 

. . 

.171 
52.5 

.158 
46.8 

.172 
49.0 

.121 

48.8 

.127 

.311 

.215 

283 

.241 

.236 

.190 

14.0 
3.8 
15.3 
35.1 
81.3 

9.8 
16.5 

34.8 
60.0 
81.5 

11.1 

9.9 

0.0 

15.4 

53.6 

87.7 

6.3 
14.3 
62.8 
75.0 
83.9 

5.9 
10.3 
61.5 
87.2 
85.8 

4.0 
43.8 
75.4 
87.4 
84.8 

4.6 
'819" " 

41.7 
41.2 

41.0 
4a5 

41.6 

40.1 

23.  S 
23.3 

25.0 
24.0 

24.0 
23.0 

25.9 
25.0 

25.9 
24.6 

It  might  be  argued  that  these  greater  variations  among  the  lead 
cases  is  due  to  the  greater  variation  in  age.  Table  XXXII  shows  the 
coefficients  of  variations  of  the  ages  of  these  various  groups;  they  are 
0.254  for  the  positive,  0.257  for  the  presumptive,  0.271  for  the  sug- 
gestive, and  0.275  for  the  negatives.  This  is  a  gradually  increasing 
series,  showing  a  greater  age  variation  in  the  negative  group.  In 
other  words,  the  positive  group  with  a  higher  systolic  variation  and 
with  a  higher  pulse-pressure  variation  has  the  lowest  age  variation. 
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likewise  among  the  women  the  corresponding  age  coefficients  of 
variability  are  0.309,  0.359,  0.392,  and  0.418 — ^again  a  decreasing 
series  as  the  intensity  of  lead  poisoning  increases,  and  again  the 
positive  group  with  the  highest  amount  of  variation  in  both  measures 
of  blood  pressure  has  the  lowest  age  variation.  Table  XXXII  shows 
also  the  per  cent  of  positive,  presumptive,  suggestive,  and  negative 
cases  of  both  sexes  according  to  the  length  of  exposure. 

Pvlse  rate  of  pottery  vx)rker8. — ^The  following  table  shows  the 
frequency  of  pulse  rate  of  pottery  workers  by  sexes  and  by  occu- 
pations. 

Table  XXXIII. — PuUe  rate  of  1,077  men  and  S24  women  workers  in  the  potUne$f  by 

oceupations. 

MEN. 


AH  potteries  pulse 
rate. 


130 

120-129. 

110-119. 

100-109. 

90-99.. 

80-89... 

70-79.. 

60-09.., 

50-59.. 

40-49.. 


Total 

Average  pulse  rate. . . 


5 
14 
9 
5 
1 


35 


83.86 


K 

s 

o 


I 


1 

s 

27 

34 

3 


74 


8a  14 


P. 


1 
1 
1 

7 
25 
73 
67 
28 


203 


81.46 


n 


4 


3 

6 

12 

12 

3 


36 


83.33 


8 

eS 


1 

7 

21 

20 

3 


52 


82.90 


I 


1 
1 
3 


81.00 


M 
I 


S-s. 


I 


1 

3 

4 

24 

49 

104 

204 

53 

3 


535 


4 

3 


81.39  80.71 


I 


75.00 


O 


5 

10 
24 
17 

7 


64 


83.91 


3 

6 

16 

17 

6 


48 


81.46 


£4 


1 
4 

11 


16 


7&75 


2 

7 

5 

44 

118 


lOe^ 
4 
0 


1,077 


WOMEN. 


130 

1 

1 

( 
1 

0 

120-129 

1 

1 

110-119 

1 

2 
2 

4 

1 

7 

lOO-lOO 

8 

1  i 

1  ' 

2  1 
4  ' 

12 

90  99 

2 
5 
2 

2 
1 
4 

29         15 

19 

37 

25 

2 



69 

80-89 

52 

47 

3 

23 
25 

121 

70-79 

108 

66-00 

6 

50-59 

0 

40-49 

0 

, 

Total 

10          0 

7 

140 

67 

87 

0 

0 

5 

0 

0 

81 

334 

' 

Average  piiLse  rate. . . 

88.00           0 

1 

8-2.14 

84.64  |85.0U 
1 

85.23 

0 

0 

85.00 

0 

0 

83.75 

1 

0 

Table  XXXIII  gives  a  summary  of  pulse  rates  by  occupations  and 
sexes  of  those  examined  in  this  survey.  The  average  pulse  rate  for 
men  is  81.6  beats  per  minute.  For  women  the  average  is  slightly 
higher — 84.9.  These  averages  vary  among  the  different  occupations, 
although  perhaps  little  significance  should  be  attached  to  these 
differences.  The  highest  average  for  the  men  appears  to  be  among 
the  foremen,  of  whom  35  have  an  average  pulse  rate  of  83.86  per 
minute.    The  lowest  average  for  the  men  is  among  the  kiln  drawers, 
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of  whom  two  have  an  average  rate  of  75;  but  the  number  of  these 
latter  is  not  sufficient  to  make  this  a  reliable  rate  for  this  occupation. 

The  highest  rate  for  women  appears  to  be  among  the  forewomen, 
where  the  average  is  88.  The  lowest  rate  is  among  the  dippers,  7 
female  dippers  having  an  average  rate  of  81.4  beats  per  minute. 

Table  XXXV  shows  the  range  for  men  and  women  according  to 
kind  of  ware  manufactured,  the  median,  the  quartile  deviations, 
modes,  means,  the  average  deviations,  the  standard  deviations,  and 
the  coefficient  of  variability  for  the  frequencies  shown  in  Table 
XXXIII.  There  is  perhaps  little  of  significance  to  point  out  here, 
except  that  the  range  for  men  varies  from  55  beats  per  minute  to 
135,  while  that  for  women  varies  from  65  to  125.  The  average  rate 
for  men,  81.6,  is  somewhat  higher  than  might  be  expected  for  an 
average  of  1,077  men.  The  average  for  women,  84.94,  is  perhaps  also 
somewhat  higher  than  might  be  expected  for  324  women. 

Figure  5  shows  the  frequency  curve  for  the  men  and  for  the  women, 
the  horizontal  axis  of  the  curves  representing  the  number  of  beats  in 
each  and  the  vertical  axis  the  frequency  of  these  beats  in  class  inter- 
vals of  10.  This  is  reduced  to  the  basis  of  1,000  workers  for  each  sex. 
It  should  be  observed  that  the  frequency  curve  for  the  women  is 
slightly  to  the  right  of  that  for  the  men,  which  indicates  that  the 
pulse  rate  for  women  is  slightly  higher  than  that  for  the  men. 

TTte  effect  oj  plumhisra  upon  pvlse  rate. — For  comparison  according 
to  diagnosis  Table  XXXIV  shows  pulse  frequency  rate  for  pottery 
workers  and  for  garment  workers,  by  sexes,  and  for  the  men  em- 
ployed in  the  chemical  and  in  the  steel  industries.  It  should  be 
noted  that  the  average  pulse  rate  for  the  men  in  the  pottery  industry, 
which  is  81.6,  is  somewhat  higher  than  that  for  the  garment  workers, 
77.7,  and  that  for  the  steel  workers,  79.8;  and  slightly  lower  than  that 
for  the  chemical  workers,  which  is  82.5.  The  pulse  rate  of  the  male 
potters  by  diagnosis  varies  not  more  than  1.4  beats  per  minute — 
which  fact  is  perhaps  insignificant.  The  pulse  rate  for  the  female 
potters,  84.9,  is  also  higher  than  that  of  the  female  garment  workers, 
which  is  80.6.  Among  the  potters  the  greatest  variation  according 
to  diagnosis  is  about  4  beats  per  minute,  the  highest  being  among  the 
positive  cases,  and  the  lowest  among  the  27  presumptive  cases.  The 
smaU  number  of  cases  makes  this  average  rather  unreliable,  and  there 
is  perhaps  nothing  of  significance  attached  to  these  differences.  The 
average  deviations  given  vary  somewhat  according  to  diagnosis. 
This  coefficient  is  0.121  for  the  positive  male  cases  and  0.100  for  the 
negative  male  cases.  Although  the  variation  in  pulse  beat  is  much 
higher  among  the  positive  male  cases,  as  shown  by  the  differences  in 
these  coefficients  of  variability,  the  rates  for  the  male  presumptives 
and  for  the  male  suggestives  do  not  warrant  us  in  making  a  positive 
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statement  that  pulse  rate  varies  directly  according  to  diagnosis.  In 
fact,  the  coefficient  of  variability  for  the  male  garment  workers  is 
0.128,  which  is  higher  than  that  for  the  positive  lead  group.  A  study 
of  the  coefficient  of  variability  for  the  women  workers  fails  to  reveal 
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any  direct  evidence  that  plumbism  produces  any  greater  variatiiMi 
in  the  pulse  rate  among  the  women. 

Chart  6  shows  the  frequency  curve  of  the  male  workers  in  the 
pottery,  garment,  chemical,  and  steel  industries,  reduced  to  the  basis 
of  1,000  workers  for  each  industry.  These  groups  show  the  facts 
represented  in  Table  XXXIV. 
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Table  XXXIV. — PvUe  rate  of  potters  and  qf  worlters  in  other  induetriea,  by  diagnoHs, 

MEN. 


Pulse  rate. 

Positive. 

PfeBunp- 

tive. 

Sums- 
tlve. 

Negative. 

Garment. 

Chemical. 

Steel. 

Potters. 

130+ 

1 

1 

.     2 

5 

2 

28 

86 

aoi 

304 
74 

4 

2 

6 

20 

71 

231 

487 

680 

469 

68 

8 

2 

1 

6 

14 

59 

106 

339 

244 

122 

11 

3 

8 

6 

41 

99 

411 

528 

158 

21 

2 

2 

120-129 

1 
1 
7 
17 
33 
32 
18 

1 

2 

6 

7 

34 

44 

12 

7 

110-110 

).••>•••••• 

5 

100-109 

1              3 

'            22 

19 

4 

44 

90-99 

118 

80-89 

390 

70-79 

399 

60-69 

108 

50-59  

4 

40-49- 

0 

dO-9d 

0 

Total 

109 
82.3 

00 
82.7 

106 
81.3 

806 
81.5 

AT 

904 
82.5 

1,277 
79.8 

1,077 

Average. 

81.6 

CoeAdent  of  varia- 
bility  

.121 

.091 

.111 

.100 

.128 

.115 

.107 

.103 

WOMEN. 


1 

130+ ' 

, 

4 

2 

6 

33 

80 

274 

488 

75 

2 

IX- 129 

1 

7 

8 

54 

97 

87 

6 

1 

110-119 

....i..... 

7 

100-109 

2 

4 

10 

11 

2 

5 

12 

7 

12 

90-99 

6 
2 
3 

69 

SO-SO 

121 

70-79 

108 

6(M9 

6 

fiO-oO 

40-49 

Total 

u 

87.7 

27 
83.9 

26 
85.8 

260 
84.8 

964 

824 

Average 

84.9 

Coeffldent  of  varia- 
bility  

.90 

.066 

.077 

.069 

.097 

.067 

m^MMtrnj  m  .  ............ 

Table  XXXV. — The  range,  median^  quartUe  deviation,  mode,  mean,  average  deviation, 
standard  deviation,  and  coefficient  of  variability  of  the  piUse  rate  of  potters. 


Potteries. 


MEN. 


Sanitarr 
Oencral. 
Others.. 
AD 


Pulse  rate. 

Range. 

Median. 

Ouar- 
tUe  de- 
via- 
tion. 

Mode. 

Mean. 

Aver- 
age de- 
via^ 
tion. 

Stand- 
ard de- 
via- 
tion. 

Coeffl- 
dent of 

varia- 
blUty. 

65-105 
55-135 
05-105 
55-135 

82.50 
80.76 
79.03 
80.70 

7.47 
0.08 
0.07 
0.84 

84.00 
80.00 
79.00 
80.00 

81.15 
81.82 
8a  95 
8L60 

&34 
8.62 
6.78 
6.37 

9.94 
1L19 

9.68 
10.79 

a  122 
.137 
.119 
.131 

Num- 
ber re- 
ported. 


109 
887 
131 

i,on 


WOMEN. 


G«ii6fal 
Others. 
AB 


65-126 
75-96 
65-125 


84.41 
84.75 
83.97 


7.06 
5.94 
7.U 


84.10 
80.00 
88.80 


85.35 
8L84 


7.34 
7.31 
7.35 


10.24 

7.99 

10.10 


a  120 
.098 
.119 


280 

38 

324 


The  Tuind  ffrip. — ^Before  determining  the  effects  of  lead  poisoning 
on  the  hand  grip,  we  give  here  tables  which  show  the  correlation 
of  right  and  left  hand  dynamometer  readings,  in  kilograms,  for  the 
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total  1,295  male  and  342  female  potters,  and  these  readings  are 
compared  with  readings  for  workers  in  some  other  trades. 

Table  XXXYI. — Correlation  of  right  and  left  hand  dynamometer  reading»y  in  kilogramSf 

for  ljS95  male  potters. 


....    .     . r                        ■ 

Rishthaod. 

Left  band. 

Under 
20. 

20-24 

26-29 

30-34 

35-39 

4(M4 

46-49 

60-64 

65-69 

60-65 

66-419 

TotaL 

65-09 

I 

1 
2 
8 
2 

i' 

1 
2 

1 

00-64 

1 

9 

36 

40 

23 

7 

1 

2 

1 

IS 

17 

10 

6 

2 

5 

55-« 

4 

4 

38 

1^ 

110 

16 

6 

1 

""ii 

96 

76 

21 

3 

1 

36 

50-64 

1 

3 

9 
66 

219 

69 

13 

1 

1 

80 

46-40 

3 

1 

4 

14 

30 

13 

1 

7 
24 
70 
22 

3 

196 

40-44 

2 

i' 

2 
6 

1 
2 

1 

306 

36-39 

888 

30-34 

175 

25-29 

2 
3 

81 

20-24 

22 

Under  20. 

2 

"•**■** 

6 

Total 

8 

11 

66 

127 

369 

316 

214 

118 

48 

14 

4 

1,295 

Average:  Left  band- 40.1  kilograms;  rlgbt  band'-41j6  kUograms. 

Tab  LE  X  XX  V II. — Correlation  of  right  and  l^t  hand  dynamometer  readings,  in  kilograms^ 

for  S42  female  potters. 


Right  hand. 

Leftbaitf. 

Under 
15. 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

Total 

40-44 

2 

2 

35-39 

1 
9 
72 
49 
6 
1 

3 

16 

26 

3 

1 

2 
6 
2 
1 

i* 

7 

30-34 

........ 

2 
22 
51 
10 

2 

33 

25-29 ! 

3 
12 

27 
3 

1 

134 

20-24 

1 

2 

8 

.; ;  1 

117 

16-19 

1 

45 

Under  15 

14 

................ 

Total 

11 

45 

87 

138 

47 

11 

1 

2 

343 

Average:  Left  hand -24.6;  right  band— 25 A 

Among  male  potters  the  readings  for  the  right  hand  range  from 
between  60  and  65  kilos  to  less  than  20  kilos,  with  an  average  of 
41.6  kilos.  The  readings  are  from  top  to  bottom  for  the  right  hand, 
and  from  left  to  right  for  the  left  hand.  It  is  seen  that  8  of  these  1,295 
male  potters  had  grips  of  less  than  20  kilos  for  the  left  hand,  and  4 
had  grips  of  between  65  and  69. 

Of  the  342  women  examined,  2  had  grips  of  from  45  to  49  kilos 
for  the  left  hand,  and  14  had  grips  of  less  than  15  kilos.  For  the 
right  hand,  7  had  grips  of  from  35  to  39  kilos,  and  11  of  less  than  15 
kilos.  The  average  for  the  342  women  was  25.6  kilos  for  the  right 
hand,  and  24.6  for  the  left. 

It  is  interesting  to  compare  these  rates  with  those  found  in  other 
trades.  Among  3,000  garment  workers  Schereschewsky  found  the 
following  rates:  Among  2,000  males,  an  average  of*33.6  kilos  for  the 
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right  hand  and  31  kilos  for  the  left;  among  1,000  females,  16  Idlos 
for  the  right  hand,  and  13  for  the  left.  The  garment  workers  are,  as 
a  whole,  a  younger  group  than  the  pottery  workers,  and  their  trade 
doee  not  tend  to  develop  the  muscles  of  the  hands. 

In  the  examinatioa  of  1,285  workers  iB  steel  and  903  workers  in  the 
chemical  industry  the  average  found  for  the  right-hand  grip  of  the 
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steel  workers  is  42.9  kilos,  and  for  the  left  40  kilos;  for  the  chemical 

workers,  41.4  and  39.3  kilos,  for  the  right  and  left  hands,  respectively. 

Both  these  groups  are  slightly  younger  than  the  pottery  workers. 
The  effect  of  pluwinsm  as  sTunon  by  the  dynamometer  tests — 
Tables  XXXVI  and  XXXVII  show  the  right  and  the  left  hand 

dynamometer  readings  for  1,295  male  uid  340  female  workers  in 
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the  lead  department  of  the  pottery  industry.    Table  XXXVIII 
below  shows  these  grip  measurements  by  diagnosis: 


Table  XXXVI 11. — Grip  measurement  by  sexes  according 

MALE. 

to  diagnosis. 

PoAitiv6.       1  Presumptive. 

1 

Suggestive. 

Negative. 

All. 

Grip. 

Num- 
ber. 

Kilo- 
grams. 

Num- 
ber. 

Kilo- 
grams. 

Num- 
ber. 

Kilo- 
gramfi. 

Num- 
ber. 

Kilo- 
grams. 

Num- 
ber. 

Kilo- 
grams. 

Sg!!:::::::::::: 

...'       117 
117 

39.1 
37.3 

67 
67 

39.7 
39.5 

122 
122 

41.7 
il.2 

989 
989 

41.9 

4a5 

1,296 
1,295 

iL6 

4ai 

FBMALB. 


Right. 
Left... 


12 
12 

23.8 
23.3 

26 
26 

25.0 
24.0 

36 
36 

24.0 
23.0 

268 
268 

•    2&9 

25.0 

842 

342 

2&6 
216 


This  table  shows  that  as  the  intensity  of  lead  poisoning  increases 
there  is  a  direct  decrease  of  the  muscular  power  of  the  hand  as  shown 
by  the  dynamometer  readings.  The  male  positive  group  has  a  right- 
hand  grip  measurement  of  39.1  kilograms,  the  presumptive  group 
measures  39.7  kilograms,  the  suggestive  group  41.7  kilograms,  and 
the  negative  group  41.9  kilograms.  Likewise  the  left-hand  grip  for 
the  male  groups  increases  from  37.3  kilograms  in  the  positive  group 
to  40.5  kilograms  in  the  negative.  The  female  right-hand  grip 
increases  from  23.8  kilograms  in  the  positive  group  to  25.9  kilograms 
in  the  negative,  and  the  left-hand  grip  from  23.3  to  25.  With  minor 
exceptions  these  readings  are  consistent  and  point  toward  the  fact 
that  as  the  intensity  of  lead  poisoning  increases  the  individual 
gradually  loses  muscular  power — especially  that  included  in  these 
measurements — provided  that  there  are  no  other  influencing  factors 
at  work  in  some  of  these  groups  and  not  in  others. 

In  order  to  ascertain  whether  age  is  a  factor  influencing  the  tenr 
dencies  shown  in  Table  XXXVIIi  with  respect  to  dynamometer 
measurements,  approximately  1,000  male  negative  cases  are  tabulated 
in  order  to  find  t^e  average  dynamometer  readings  of  both  right  and 
left  hand  of  various  age  groups.    Results  are  shown  in  Table  XXXIX: 


Table  XXXIX.- 

• 

-Dynartwmeter  readings^  in  kilograms,  by  age  groups  for  99S  negative 

oases. 

Under  20l 

20^ 

26-20 

80-88 

40-iB 

50-d8 

80  plus. 

Avwais. 

Right.. ... 

38.0 
35.0 

47.0 
44.2 

44.0 
43.2 

43.1 
42.3 

41.0 
38.8 

3a4 

38.6 

82.8 
82L6 

4L8 

Left..;;;:::;::;:;.::. 

aat 

The  above  table  shows  that  the  dynamometer  readings  increase  up 
to  the  25th  year  from  38  kilograms  for  the  right  hand  and  35  kilo- 
grams for  the  left  to  47  kilograms  for  the  right  and  44.2 
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for  the  left,  and  gradually  decrease  in  each  successiye  age  period 
until  those  over  60  have  a  right-hand  dynamometer  reading  of  32.9 
kilograms  and  a  left-hand  dynamometer  reading  of  32.6  kilograms. 
The  rates  given  in  Table  XXXVIII  for  the  right  and  left  hand 
readings  of  the  positive,  presumptive,  suggestive,  and  negative  groups 
are  adjusted  for  age  grouping  to  the  rates  shown  in  Table  XXXIX. 
The  expected  dynamometer  readings  according  to  age  for  these 
various  groups  and  the  actual  average  dynamometer  readings  for 
the  male  groups  for  both  right  and  left  hands  are  shoiim  in  Table  XL: 

Table  XL. — Average  expected  age  dynamometer  readings  and  actual  readings  acconfing 

to  diagnosis. 


• 

Boslttve. 

Presump- 
tive. 

Suggae- 

Nega- 
tM. 

TMgbt ^TfWctAd  .    ,  * .  X.  .X    .  .      . 

41.8 
Mil 
?9.8 
87. 3 

41.7 
39.7 
41.0 
89L5 

4L7 
41.7 
41.0 
41.2 

41.8 

Rixht  Acdial .  . 

41.9 

Lelfi  expected 

4aa 

Leftactiial ..             x  .      x  .x.  ...  .. 

4tk5 

Table  XL  shows  that  only  a  small  portion  of  the  drop  in  dyna- 
mometer reading  as  we  proceed  from  the  negative  group  toward  the 
positive  group  can  be  accounted  for  by  the  age  of  these  various 
groups.  In  the  suggestive  group  the  actual  right-hand  dynamometer 
reading  is  that  expected  for  a  group  distributed  as  these  suggestive 
cases  are  among  the  various  age  groups.  In  the  presumptive  male 
groups  the  actual  right-hand  dynamometer  reading  is  about  two 
points  below  the  rate  expected,  and  in  the  positive  group  it  is  also 
about  two  points  below  the  rate  expected,  from  the  distribution  of 
these  positive  males  among  the  various  age  groups.  In  the  suggestive 
group  the  average  left-hand  dynamometer  reading  is  about  the  same 
as  the  expected  reading.  In  the  presumptive  group,  however,  the 
actual  reading  is  about  one  and  one-half  points  below,  while  in  the 
positive  groups  it  is  two  and  one-half  points  below,  the  expected 
reading.  This  would  indicate  that  only  a  small  part  of  the  drop  in 
the  dynamometer  reading  as  the  intensity  of  lead  poisonmg  mcreases 
can  be  charged  to  difference  in  age. 

An  attempt  is  made  to  discover  whether  occupational  differences 
may  partly  cause  the  differences  shown  in  Table  XXXVIII.  A 
rather  broad  age  group  is  selected,  where  the  differences  in  dyna- 
mometer readings  are  at  a  minimimi.  Over  600  negative  male  cases 
in  this  age  group  give  the  following  averages  by  occupation: 


Olaie 
mixer. 

Dipper. 

Dipper's 
belper. 

Ware 

carrier. 

Gloet- 

kiln. 

plaeer. 

Oddman. 

Sagger 
wasner. 

others. 

RiKhthand 

48.2 
43.0 

44.8 
42L3 

41.9 
39.9 

39.8 
39.5 

48.0 
45.0 

3a2 
39.1 

32.5 

aa7 

30.4 

L^Iiband 

87.2 

48891''— 21- 
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These  rates  are  taken  in  adjusting  the  dynamometer  readings  of 
the  various  diagnostic  groups  for  occupational  differraices.  The 
readings  expected  for  these  groups,  from  their  distribution  among  the 
occupations,  are  as  follows: 


Right  hand. 
L«nban4.. 


PodtlTe. 


Pw- 

sompttve. 


43.9 
42.4 


44.1 
42.7 


ive. 


44.2 
42.8 


Nflga- 
tiTe. 


43.6 
42.3 


Since  there  is  no  drop  in  these  readings  as  we  proceed  from  the 
negative  group  toward  the  positive,  but  rather  a  small  rise,  we  tx)n- 
clude  that  occupational  distribution  does  not  account  for  the  differ- 
ences shown  in  Table  XXXVIII. 

By  using  the  broad  age  group  mentioned  above  we  get  the  following 
average  dynamometer  readings  by  heights: 


Height  (IxudMs). 

Under  64. 

64-65. 

66. 

67, 

68. 

6g. 

70-71. 

72  and 
over. 

Rhrht  hand 

3&3 
36.5 

42.7 

4ao 

43.3 
43.2 

43.7 

4L8 

42.1 
41.5 

43.8 
42.6 

46w4 
45.6 

4Sb4 

Ldfthand 

410 

We  are  not  able  to  find  that  differences  in  height  affect  the  rates  in 
Table  XXXVIII  in  any  manner.  We  therefore  conclude  that  the 
decrease  in  dynamometer  readings  is  caused  by  intensity  of  lead 
poisoning. 

OTHER    PHYSICAL    DEFECTS    NOTED    IN    THE    EXAMINATION    OF    POT- 
TERY  WORKERS. 

While  it  is  not  intended  in  this  survey  to  enumerate  the  physical 
defects  of  pottery  workers  unless  they  have  some  possible  bearing 
upon  the  results  of  plumbism,  yet  some  defects  occur  so  frequently 
that  it  may  be  well  to  note  them. 

Of  the  1,436  men  examined,  437  were  found  to  have  defective 
vision,  438  diseased  gums,  446  defective  teeth,  103  defective  heanng, 
78  diseased  tonsils,  while  367  suffered  with  headache,  and  2  with  epi- 
lepsy. Of  the  373  women  examined,  99  had  defective  vision,  48  de- 
fective gums,  147  defective  teeth,  32  defective  hearing,  77  defective 
tonsils,  while  143  suffered  with  headache.  One  hundred  six  men  and 
64  women  were  found  to  be  mentally  depressed. 
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PART  IV. 

CAUSATIVE  FACTORS  IN  PLUMBISAt 


It  is  the  purpose  in  this  chapter  to  analyze  the  results  shown  in 
Table  XX,  where  we  get  a  view  in  cross  section  of  conditions  with 
respect  to  plumbism  as  they  existed  in  the  92  potteries  at  the  time 
of  this  survey.  It  will  be  shown  how  the  cases  of  lead  poisoning  are 
distributed  among  the  various  occupations  of  the  potter,  among 
the  various  types  of  ware  manufactured  by  the  pottery  establishments, 
among  the  various  plants  with  respect  to  the  amount  of  soluble  lead 
used  in  their  glazes,  and  also  among  the  plants  themselves  according 
to  the  number  of  employees.  It  is  purposed,  also,  to  show  what 
lactors  in  the  manufacture  of  pottery  goods  seem  to  foster  plumbism. 
An  attempt  is  made  to  discover  what  relation,  if  any,  exists  between 
cases  of  lead  poisoning  and  personal  hygiene;  also  to  determine 
whether  a  correlation  exists  between  lead  poisoning  and  plant  hygiene 
and  sanitation.  In  other  words,  this  part  of  the  investigation  is  an 
attempt  to  discover  what  effect  certain  plant  conditions  and  what 
effect  the  personal  hygiene  of  the  workers  may  have  in  producing 
lead  poisoning. 

An  attempt  is  made  to  adjust  results  in  each  case  according  to  the 
effect  of  the  age  and  sex  distribution  of  the  workers  and  according  to 
the  length  and  intensity  of  exposure  to  the  lead  hazard. 

PERSONAL  FACTORS. 

It  should  perhaps  be  noted  here  that  in  every  ill-effect  upon  the 
health  of  the  individual  there  are  exciting  causes  and  contributory 
causes.  In  plumbism  the  exciting  cause  is  lead.  The  contributory 
causes  are  perhaps  personal  conditions  and  habits,  on  the  one  hand, 
and  plant  processes  and  conditions  of  sanitation  on  tiie  other.  Per- 
sonal conditions  will  first  be  discussed,  such  as  age,  sex,  race,  and 
length  of  exposure,  over  which  the  plant  owner  has  little  or  no  con- 
trol, imless  he  should  choose  to  hire  a  select  group  of  factory  workers. 
Later  plant  conditions  and  processes,  factors  for  which  the  plant  owner 
may  be  considered  to  be  responsible,  will  be  discussed. 

AGE. 

As  age  is  an  inherent  factor  in  every  investigation  of  the  health  of 
individuals,  first  will  be  shown  rates  of  plumbism  according  to  the 
different  age  groups.  The  five-year  groups  in  which  the  rates  of 
plumbism  are  practically  constant  are  taken  together  in  making  up 
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Table  XLI.     This  table  shows  rates  of  plumbism  for  different  age 
groups  by  sexes. 

Table  XLI. — Plumbwrnfor  different  age  groups,  hy  sexes. 

MBN. 


Age  (yean). 


Avenge  age. 


Under  20. 
20-24 


40. 


Total. 


Posi- 
tive. 


44.4 


2 
4 

34 

86 


126 


PreBi]m{v 
tlve. 


4a7 


3 

1 

35 


78 


6 


41.5 


4 

8 

43 

74 


129 


Nega- 
tive. 


87.7 


90 

94 

453 

457 


•Total. 


38.8 


106 
107 
665 
656 


1,103 


1,436 


Rate  of  plumUsm. 


Posi- 
tive. 


Positive 
and  pre- 
sompiive 


1.9  i 
8.71 
6.0 
13.1 


4.6 

4.7 

12.2 

12.1 


8.8 


14.2 


WOMEN. 


• * ; 

Average  age 

89.8 

0 
3 
3 
7 

31.4 

4 

12 
6 
6 

82.4 

28.2 

29.8 

Under  20 

7 
13 

5 
14 

99 
98 
48 
53 

110 

121 

62 

80 

0.0 
2.5 

4.8 
8.8 

3.6 

20-29 

12.4 

30-39 

14.5 

40 

16l3 

Total 

18 

28 

89 

298 

873 

3.5 

11.0 

Reference  to  the  preceding  table  shows  us  that  there  i^  a  gradual 
increase  in  rates  as  age  increases.  The  rate  for  cases  of  positive 
pliunbism  for  the  male  workers  under  20  years  of  age  is  1.9  or  19  per 
thousand;  for  the  group  20-24  years  of  age  it  is  3.7;  for  the  group 
25-39  years  of  age  it  is  6;  and  for  those  40  years  old  and  over 
it  is  13.1.  Female  workers  under  20  years  have  a  rate  of  0.0;  those 
between  20  and  29  years  have  a  rate  of  2.5;  those  between  29  and  39 
a  rate  of  4.8;  while  those  40  years  old  and  over  have  a  rate  of  8.8. 
It  is  perhaps  sufficient  to  note  at  this  point  that  this  increase  in  the 
rate  of  lead  poisoning  with  the  increase  of  age  holds  true  for  workers 
of  both  sexes.  A  discussion  of  sex  differences  and  of  the  relation  of 
age  to  the  length  of  exposure  follows. 

SEX. 

Table  XLII  shows  the  rate  of  plumbism,  the  average  age,  and  the 
average  length  of  exposure  by  sexes. 

Table  XLII. — PlwrnMsm,  by  sexes. 


Sex. 

Nmnber. 

Average 
age 

(years). 

Average 

years 
exposed. 

Average  years 
exposed. 

Number 

of 
plants. 

Rate  of 
positive 
plumb- 
ism in  65 
plants. 

Rate  of 
positive 
plumb- 
ism in  92 
plants. 

Posi- 
tive. 

Presump- 
tive. 

— — — 

Kale 

1,436 
373 

38.8 
29.3 

ILl 

4.6 

17.0 
9.9 

15.7 
6.3 

92 
65 

9.4 
8.6 

8.8 

Female 

3.5 

Total 

1,809 

36.9 

9.8 

16.3 

14.2 

92 

&2 

7.7 

• 
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The  rate  of  positive  plumbism  for  all  males  examined  is  8.8,  and 
for  all  females  is  3.5.  In  considering  these  rates  it  will  be  well  to 
note  the  difference  in  ages  of  these  two  groups,  the  average  age  of 
the  male  being  38.9,  and  of  the  female  29.2.  While  we  have  not  yet 
discussed  the  length  of  exposure  to  the  lead  hazard,  the  average 
length  of  exposure  of  the  males  is  11.1  years,  and  of  the  females  is 
4.6. 

There  are  27  plants  in  which  no  women  are  employed  in  the  depart- 
ments handling  lead  glaze.  The  388  meiv  employed  in  these  27  plants 
have  a  rate  of  positive  plumbism  of  7.  An  analysis  of  the  age  groups 
of  the  men  employed  in  these  27  plants  shows  us  that  they  are  slightly 
underaged  to  such  an  extent  that  an  expected  rate  of  8.1  would 
result.  It  is  found  also  that  they  have  been  exposed  for  approx- 
imately one  year  less  than  the  average  time  for  all  male  workers. 
In  the  remaining  65  plants  in  which  both  men  and  women  are  em- 
ployed the  rate  of  positive  plimibism  among  ther  men  is  9.4,  as  com- 
pared with  the  rate  3.5  for  the  women  in  these  same  plants.  In 
using  this  higher  rate  it  should  be  remembered  that  the  men  are 
slightly  older  and  have  been  exposed  somewhat  longer  than  those 
in  the  27  plants  employing  no  women.  However,  when  a  fidl  analysis 
is  made,  considering  all  the  contributing  factors  which  come  under 
our  notice,  including,  of  course,  those  of  plant  hygiene,  we  find  that 
it  makes  little  difference  whether  the  comparisons  are  made  among 
the  92  plants  or  among  the  65  employing  both  men  and  women. 

The  average  length  of  exposure  of  the  positive  male  group  is  found 
to  be  17  years  and  that  of  the -female  group  9.9  years.  The  average 
length  of  exposure  of  the  male  presumptive  group  is  15.7  and  of  the 
female  is  6.3.  In  connection  with  this  length  of  exposure  it  should 
also  be  mentioned  that  in  most  plants  the  length  of  day  for  the 
female  worker  is  from  one-half  hour  to  one  hour  shorter  than  that 
of  the  male  worker.  It  would  seem  that  the  female  reaches  these 
stages  of  lead  poisoning  in  about  half  the  time  required  for  the  male 
to  reach  them. 

EMPLOYMENT. 

Although  we  have  not  yet  discussed  rates  of  plumbism  for  the 
different  occupations,  it  is  thought  best  at  this  point  to  compare 
rates  of  lead  poisoning  in  at  least  two  occupations  in  which  representa- 
tive numbers  of  both  men  and  women  are  employed.  The  specific 
work  in  these  occupations  may  differ  according  to  sex,  yet  both  are 
employed  in  the  same  rooms  and  under  the  same  conditions,  and 
without  doubt  are  exposed  to  about  the  same  intensity.  For  example, 
58  male  ware  carriers  have  no  positive  cases  of  plumbism,  while  62 
women  ware  carriers  have  a  rate  of  positive  plumbism  of  4.8.  In 
analyzing  these  two  groups  we  find  that  the  women  are  slightly  older 
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than  the  men.  Thirty-two  of  the  men  are  under  20,  while  only  25 
of  the  women  are  of  a  like  age.  The  women  have  been  exposed  for  a 
slightly  longer  period  of  time.  In  adjusting  these  two  factors  we 
find  that  the  men  have  an  expected  age  rate  of  5.5  and  an  expected 
exposure  rate  of  4.5,  but  with  an  actual  positive  rate  of  0.0;  while 
the  women  have  an  expected  age  rate  of  3.3,  an  expected  exposure 
rate  of  3.1,  and  yet  an  actual  rate  of  4.8.  Thus  the  men  have  a  rate 
materially  less  than  would  be  expected  with  respect  to  the  two  factors 
mentioned,  while  the  women  have  a  rate  somewhat  higher  than  would 
be  expected. 

There  are  also  71  male  dippers'  helpers  and  149  female  dippers' 
helpers  employed  in  the  same  room  at  approximately  the  same  kind 
of  work  and  under  somewhat  similar  conditions.  The  men  are 
again  slightly  underaged  and  underexposed.  One-half  of  the  male 
dippers'  helpers  and  one-third  of  the  female  dippers'  helpers  are 
under  20.  The  expected  age  and  exposure  rates  correspond  closely 
to  the  actual  positive  rate  of  5.6  per  cent  for  male  dippers'  helpers. 
The  women  have  an  expected  age  rate  and  an  expected  exposiffe 
rate,  which  in  each  case  is  about  one-half  of  the  actual  positive  rate 
of  4  for  the  female  dippers'  helpers.  If  we  consider  the  positive 
and  the  presumptive  cases  together,  the  male  dippers'  helpers  have 
a  rate  of  plumbism  of  8.4  and  the  women  of  13.4. 

With  the  exception  of  these  two  groups  there  are  no  others  with 
sufficient  numbers  of  both  sexes  to  make  a  comparison  reliable. 
Our  analysis,  however,  indicates  that  when  conditions  of  age,  length 
of  exposure,  and  occupation,  with  its  attending  conditions,  are  equal, 
the  rate  of  plimibism  is  much  higher  among  women  than  among  men. 

As  shown  by  Table  IV,  over  80  per  cent  of  the  pottery  workers 
are  native  bom.  It  is,  therefore,  to  be  suspected  that  nationality 
does  not  play  a  large  part  in  determining  rates  of  plumbism  either 
by  age  or  by  sex.  A  discussion  of  rates  according  to  nationality  is 
therefore  left  imtil  we  have  made  a  study  of  the  effect  of  length  of 
exposure  and  of  rates  for  the  various  occupations. 

LENGTH  OF  EXPOSURE. 

Table  XLIII  shows  rate  of  plumbism  for  different  lengths  of 
exposure  and  lengths  of  exposure  for  the  different  diagnoses,  by 
sexes.  After  due  analysis  it  is  found  that  the  rates  are  about  con- 
stant through  each  period  as  used  in  the  table. 
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Tablb  XLIII. — Rate  of  plumbigmfor  different  lengihe  of  exposure, 

MBN. 


PosltiTa. 

Pre- 

sump- 

tive. 

Sogges- 

Negative. 

Rate  of  pliuttblsm. 

Years  of  exposure. 

Poeitlve. 

PositfTe 

andpre> 

samp- 

Uve. 

0-0.9 

2 
14 
15 
88 

6 
10 
11 
51 

4 

12 
26 

87 

172 
214 
180 
433 

1.1 

&6 

0.5 

13.4 

43 

1-4.0 

0.6 

6-0.9 

1L2 

10  dIus 

2L1 

Total 

119 

78 

129 

090 

&9 

UO 

17.0 

1&7 

14.0 

0.8 

ILl 

WOMEN. 


0^.9 

1 
8 
4 
5 

5 
8 
7 
8 

4 

18 

11 

6 

95 

113 

40 

42 

LO 
Zl 
0.4 
&2 

StT 

1^4.0 

8.0 

fr.0.9 

17.8 

10  plus 

2L3 

Total 

13 

28 

39 

290 

• 

3.5 

ILl 

Avecace  yeare  of  exposure 

9.9 

0.3 

5.9 

40 

4^^ 

It  will  be  observed  that  the  rate  of  plumbism  increases  with  the 
years  of  exposure.  The  rate  of  positive  plumbism  for  those  males 
employed  in  exposed  occupations  for  less  than  one  year  amounts  to 
1.1  per  cent.  For  those  employed  for  more  than  one  year  but  less 
than  five  years  the  rate  is  5.6  per  cent.  For  those  employed  more 
than  five  but  less  than  10  years  the  rate  is  6.5.  For  those  employed 
for  more  than  10  years  the  rate  is  13.4.  The  corresponding  rates  for 
the  women  workers  are  1.0,  2.1,  6.4,  and  8.2.  This  statement  is 
emphasised  by  the  fact  that  the  average  length  of  exposure  of  the 
male  positive  group  is  17  years,  the  presumptive  15.7  years,  the 
suggestive  14  years,  and  the  negative  9.8  years,  while  the  women 
workers  have  been  exposed  9.9,  6.3,  5.9,  and  4  years,  respectively. 

While  the  worker  is  getting  more  years  of  exposure, 'he  is  also 
adding  more  years  to  his  age.  For  this  reason  it  is  sometimes 
argued  that  length  of  exposure  and  age  mean  about  the  same  thing, 
and  that  consideration  of  one  to  the  exclusion  of  the  other  would  be 
sufficient.  This  might  be  true  if  all  workers  entered  the  glaze 
department  of  the  pottery  industry  at  a  given  age.  On  the  con- 
trary, when  we  undertake  to  analyze  the  age  distribution  for  each 
of  these  exposure  periods  we  find  all  ages  represented.  Workers  of 
either  sex  enter  the  trade  when  over  60  years  of  age.  A  fairly  large 
number  begin  work  in  the  lead  department  when  over  40  years  of 
age.  While  the  age  of  40  and  above  is  somewhat  exceptional,  there 
are  sufficient  numbers  entering  in  that  age  group  to  make  age  analy- 
sis necessary.    Table  XLIV  shows  the  rates  of  plumbism  for  these 
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various  periods  of  exposure  adjusted  for  the  age  distributions  repre- 
sented by  the  employees  coming  imder  each  of  these  groups. 

Table  XLIV. — Rates  of  plumbum  accordina  to  years  of  exposure,  by  sexes,  adjusted  for 

age  distrwution, . 

MEN. 


Years  of  exposure. 

Total. 

0-0.9 

IHI.9 

5-0.0 

10+ 

Aetnftl  rftte - . , .  t  , .  t  -  r r 

1.1 
6.0 
1.6 

5.6 
7.2 
6.8 

•       6.5 
&0 
7.2 

13.4 
10  6 
11.1 

&8 

BxpoctAd  rate - 

8.8 

Adftistod  rate 

&8 

Averaee  aw 

2S.4 

33.3 

35.8 

44.5 

38.8 

WOMEN. 

• 

Actual  rate 

1.0 
2.9 
1.2 

2.1 
3.1 
2.3 

6.4 
4.1 
5.5 

8.2 
44 
6.5 

3.5 

1?XT>*cted  nt^-  -  - ...,,.,..  ^ . , t  ,  r r ,  - 

3.5 

Adiusted  rate 

3.5 

Average  age 

2S.8 

28.2 

31.4 

37.8 

29.8 

It  should  be  noted  that  when  length  of  exposure  for  the  male 
group  is  adjusted  for  age  we  have  a  rate  of  positive  plumbism  of 
1.6  for  the  group  exposed  imder  one  year,  of  6.8  for  those  exposed 
more  than  one  but  less  than  five  years,  of  7.2  for  the  group  exposed 
more  than  five  years  and  less  than  10,  and  11.1  for  the  group  exposed 
more  than  10  years.  The  corresponding  rates  for  the  female  work- 
ers according  to  exposure  are  1.2,  2.3,  5.5,  and  6.5.  These  rates 
include,  of  course,  all  occupations,  and  for  that  reason  are  hardly 
comparable  between  sexes.  The  rates  for  the  different  occupations 
will  be  taken  up  in  the  next  section,  and  along  with  this  will  be 
discussed  the  intensity  of  exposure  to  which  both  sexes  ate  subjected. 

OCCUPATION. 

In  our  discussion  of  exposure  we  said  that  it  is  related,  as  far  as 
length  of  exppsure  is  concerned,  to  age  of  the  worker  on  the  one 
hand,  and  suggested  that,  as  far  as  the  intensity  of  exposure  is  con- 
cerned, it  may  be  related  to  occupation  on  the  other.  We  have  in 
our  early' sections  discussed  at  some  length  the  various  processes 
and  the  various  occupational  duties  of  the  workers  and  have  shown 
in  a  variety  of  ways  that  those  engaged  in  these  dijSFerent  occupations 
are  exposed  to  different  phases  of  the  glazing  process.  We  have 
shown  the  differences  in  the  amounts  of  dust  and  the  varying  amount^ 
of  lead  in  the  dust  in  the  various  workrooms  in  which  these  processes 
are  carried  on  and  in  which  these  employees  of  the  different  occu- 
pations must  work.  It  is  therefore  expected  that  a  measure  of  the 
amount  of  plumbism  according  to  occupation  will  include,  in  a  large 
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measure^  the  element  of  intensity  of  exposure.  Table  XLV  shows 
the  number  of  cases  of  plumbism  according  to  the  diagnosis  of  our 
physicians  among  the  various  occupations  in  the  pottery  industry. 
It  also  shows  the  reduction  to  rates  of  the  actual  number  of  cases  of 
plumbism  in  each  occupation  by  sexes  and  by  diagnosis. 

Table  XLV. — Plumbism  by  occupation,  sex,  and  diagnosis.^ 


Nmnber. 

Rate. 

OocupatioD. 

Posi- 
tive. 

Pre- 

samp- 

tive. 

Sng- 
tive. 

Nega- 
tive. 

Posi- 
tive. 

Pre- 

sumi^ 

tive. 

8ug- 

Neg». 

ti^ 

MSK. 

2 

11 
46 

4 

3 
10 
17 

2 

1 

.  3 

10 

30 

6 

1 

31 

81 

174 

50 

56 

9 

548 

9 

5 

55 
65 
11 

5.1 

0.8 

17.2 

6.6 

7.7 
&9 
6.4 
2.8 
1.7 

7.7 
&9 
1L2 
8.4 
1.7 

70l5 

oift7^  mixer ....         

72.3 

Dipper •. 

nipper's  helper 

av2 

83L1 

Ware  carrier 

96.6 

Ware  cleaner 

10Q.0 

Olost-kiln  placer 

49 
2 

39 

i* 

3 
2 

71 

1 

4* 

3 

6.9 
16.7 

'"'iai' 

4.7 
15.4 

5.5 

*"i6'7' 
4.3 
2.7 

10.  a 
8.3 

■     "5.'8" 

4.7 

77.5 

Kiln  fireman 

75w0 

Kiln  drawer 

83.3 

Oddman 

7 
3 
2 

79  7 

f^gftpr  washer 

811.0 

Decorator 

84wd 

Total 

126 

78 

229 

1,103 

8.8 

5.4 

&» 

76.8 

WOMEN. 

Forewoman 

% 

1 
1 

14 
4 
4 
1 
3 

3* 

18 
7 
9 
2 

9 
21 

111 
48 
79 
10 
15 

'*"i*6' 

4.8 
3.1 

'""i's' 

lao 

4.0 
9.4 
6.4 
4.2 
7.7 
15.8 

""ii'6" 

12.1 

11.2 

9.5 

15.4 

OOlO 

Dipper 

84.0 

Dipper's  helper 

6 
3 
3 

74.5 

Ware  gatherer 

77.4 

Ware  cleaner 

84.2 

KUn  drawer 

77.0 

Decorator 

1 

7&.B 

Total 

13 

28 

39 

283 

3.5 

7.5 

las 

78.5 

Grand  total 

139 

106 

168 

1,396 

7.1 

5.8 

9.3 

77  3 

A  survey  of  this  table  shows  that  the  highest  rate  of  positive 
plumbism  among  the  men  is  among  the  dippers.  This  rate  is  17.2 
per  cent,  or  at  the  rate  of  172  persons  per  thousand  of  the  dippers 
examined  in  this  survey.  The  next  highest  rates,  where  the  groups 
are  of  reliable  size,  are  among  the  oddmen  and  among  the  glaze 
mixers,  where  10.1  per  cent  and  9.8  per  cent,  respectively,  of  those 
examined  are  found  to  have  positive  lead  poisoning!  Among  the 
women  the  highest  rate  is  found  among  the  decorators,  although 
the  number  examined  is  perhaps  too  small  to  make  this  a  rehable 
rate.  Moreover,  we  attempted  in  this  survey  to  examine  only  those 
decorators  who  came  in  contact  with  tne  lead  used  in  the  pottery 
glaze.  The  limited  number  of  decorators  examined  is  therefore  only 
a  small  part  of  all  the  decorators.  As  stated  previously  in  our 
report,  the  lead  hazard  in  the  decorating  department  is  a  rather 
uncertain  element,  because  in  a  great  many  instances  lead  is  not 
used,  while  in  others  it  is  used  with  oils  and  in  such  ways  that  ground 
laying  in  lead  and  tinting  with  lead  are  not  practiced  to  any  great 
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•extent.  Among  the  ware  gatherers,  however,  we  have  a  rate  of 
4.8  per  cent  out  of  a  total  of  62  examined,  and  among  dippers' 
helpers  a  rate  of  4.0  per  cent  ont  of  149  examined.  If  we  combine 
the  positive  and  presun^tive  cases  among  the  men,  the  highest 
rates  are  among  the  dippers,  the  glaze  mixers,  and  the  oddmen, 
respectively;  and  among  the  women,  dippers'  helpers  and  ware 
gatiberers,  in  the  order  named. 

It  should  perhaps  be  explained  that  the  rate  of  plimibism  among 
ware  cleaners  and  among  brushers  is  found  to  be  approximately  the 
same,  so  that  we  have  included  brushers  imder  ware  cleaners  in  the 
4ibove  table.  We  examined  only  those  brushers  who  are  working  in 
rooms  in  which  they  come  in  contact  with  lead  or  with  lead  dust. 
We  do  not  include  any  bisque-ware  brushers,  who  are  not  exposed 
to  lead. 

A  careful  analysis  is  made  of  the  occupational  groups  and  of  the 
rates  shown  in  Table  XLV,  for  the  piu'pose  of  adjusting  these  rates 
according  to  age  of  employees  and  according  to  length  of  exposure. 
Table  XLVI  gives  the  classification  of  these  rates  and  shows  both 
the  actual  rate  for  each  occupation  and  the  expected  rate  for  each 
age  group  and  for  each  period  of  exposure. 

Table  XLVI. — Actual  occupational  rate  of  plumbism  and  expected  rates  of  these  groups 

affeciedj  by  age  and  exposure.  • 


Ooenpatlon. 


Olaze  mixer 

Dipper 

Dipper's  helper 

Ware  cftnler  and  gatherer 

Ware  cleaner 

OioRt-kiln  plaoer 

lUln  fireman 

Kiln  drawer 

Oddman 

Sagger  washer 

Decorator 

Total 


Men. 


Actual 
rate. 


5.1 

9.8 

17.2 

5.6 

ao 

0.0 

6.9 

16.7 

ao 

10.1 

4-7. 

15.4 


8.8 


Expected  rate. 


By  age 
groups. 


las 

9.7 
8.6 
5.0 
5.5 

4.0 
7.6 

16.5 
5.2 

10.1 
9.3 
7.9 


length  of 
exposure. 


10.9 
6.9 

ia4 
4.5 
4.5 

3.7 
10.7 
12.1 
6.5 
6.6 
6.9 
5.5 


Women. 


Actual 
rate. 


ao 


ao 

4.0 

4.8 

3.1 


ao 


5.3 


3.5 


Expected  rate. 


By  age 
groups. 


3.9 


4.7 
3.1 
3.0 

3.4 


4.6 


3.3 


By 
length  of 
exposure. 


4.0 


8.6 
2.7 
3.0 

2.7 


3.8 


3.4 


It  will  be  noted  that  the  actual  rate  of  positive  plumbism  for 
foremen,  which  is  5.1  per  cent,  is  somewhat  less  than  might  be 
expected  of  this  group  because  of  age  and  because  of  the  length  of 
time  they  have  worked  in  the  lead  hazard.  The  foremen  are  some- 
^irhat  older  than  the  average  for  the  male  potters,  so  that  a  rate  of 
10.8  might  be  expected  due  to  their  distribution  among  the  various 
jige  groups.    They  have  been  exposed  to  the  lead  hazard  somewhat 
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longer  than  has  the  average  male  employee  under  discussion,  sodi 
that  a  rate  of  10.9  might  be  expected  because  of  their  length  of 
exposure.  The  low  actual  rate  for  foremen  is  no  doubt  due  to  the 
fact  that  their  occupation  has  less  hazards  as  far  as  lead  is  concerned. 

In  some  occupations  the  actual  rate  is  higher  than  the  expected 
rates;  in  some  it  is  lower.  In  other  occupations  there  are  hardly 
sufficient  cases  to  make  the  rates  reliable.  However,  in  six  of  the 
male  occupations  there  ought  to  be  a  sufficient  number  of  cases  to 
make  the  comparison  of  thjBse  rates  possible.  The  glaze  mixers, 
dippers,  and  dippers'  helpers  have  actual  rates  of  positive  plumbism 
higher  than  might  be  expected  of  these  various  occupations,  because 
of  age  and  because  of  length  of  exposure.  The  ware  carriers,  glost- 
kiln  placers,  and  sagger  washers  have  rates  somewhat  lower  than  the 
expected  rate.  Among  the  women  workers  the  dippers'  helpers  and 
the  ware  gatherers  have  rates  higher  than  the  expected  rates,  while 
ware  cleaners  have  about  the  rate  that  might  be  expected  due  to 
their  ages  and  years  of  exposure.  In  the  other  female  occupations 
there  are  perhaps  insufficient  numbers  for  placing  any  great  relia* 
bility  in  the  comparison  of  rates.  It  seems,  however,  that  in  the 
six  male  occupations  and  in  the  three  female  occupations  mentioned 
there  are  sufficient  numbers  to  make  a  comparison  of  rates  significant. 

No  attempt  is  made  here  to  show  what  the  combined  effects  are  of 
age  and  of  length  of  exposure  upon  these  occupational  rates,  largely 
because  we  are  unable  to  assign  satisfactory  weights  toi  these  factors. 
The  sex  differences  among  dippers'  helpers  and  among  ware  carriers 
have  already  been  noted.  There. are  not  sufficient  numbers  in  any 
of  the  other  occupations  to  make  possible  a  reUable  comparison. 

NATIONALITY. 

Table  XLVII  shows  plumbism  among  some  of  the  various  nation- 
aUties  found  employed  in  the  potteries  included  in  this  survey. 
There  is  not  a  sufficient  number  of  workers  of  the  various  nationahties 
represented  to  make  all  the  rates  reliable,  so  that  rates  are  given  for 
only  Americans,  English,  Irish,  and  ItaUans,  and  a  combined  rate 
for  Germans,  Hungarians,  and  Austrians.  All  other  nations  are 
grouped  together  for  a  rate  of  plumbism. 
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Table  XL VII. — Flumhigm  aceordmg  to  nationality^  by  dexe$. 

MBN. 


•' 


NtttonaUty. 


American  and  not  given 

Sg^:::::;::::;::::;:::::;:::::: 

Italian 

Gennan,  Hungarian,  and  Austrian. 
Others 


Total. 


Presump- 

tiVB. 


S 


ugges- 
tm. 


60 

102 

8 

8 

2 

3 

3 

8 

3 

10 

2 

3 

Negative. 


878 
62 
20 
34 

m 

36 


Rate  of  plumbism. 


Podtive 
and  pre- 
sumptive. 


13.8 
23.1 
15.8 
7.5 
10.8 
17.0 


78 

129 

1,103 

.    8.8 

14.2 


WOMEN. 


American  ^nd  not  jrfv«n 

11 

20 
1 
1 

37 
1 

1 

280 
6 
6 
1 
9 
21 

1       3.4 

'      0.0 

20.0 

0.0 

0.0 

0.0 

11.4 

I^riffiisii .  X  -  - ,  r 

12.6 

Irish 

2 

30.0 

Italian 

0.0 

,                            1 
1 

0.0 

Otliers 

t  ....      1 

0.0 

Total 

13 

28 

39 

293 

3.6 

11.0 

As  has  been  shown  before,  the  greater  per  cent  of  the  workers  are 
Americans.  The  rate  for  this  group  is  about  the  normal  rate  for 
the  whole  group.  The  91  Englishmen  have  the  highest  rate  of 
positive  plumbism,  which  is  14.3  per  cent,  and  of  positive  and  pre- 
sumptive, which  is  23.1  per  cent.  The  lowest  rate  is  among  the 
Italians,  40  of  this  nationality  having  a  rate  of  positive  plumbism 
of  0.0  per  cent,  and  of  positive  and  presumptive  of  7.5  per  cent. 
Questions  arise  as  to  racial  tolerance  and  to  racial  susceptibility  to 
lead  poisoning. 

To  ascertain  whether  nationality  is  a  factor  in  determining  plumb- 
ism, or  rather  whether  some  races  are  more  susceptible  to  lead 
poisoning  than  others,  these  figures  are  analyzed  rather  carefully. 
Among  the  Englishmen  are  found  a  relatively  larger  number  of 
dippers  and  of  those  in  the  more  hazardous  occupations  than  is 
found  in  the  group  as  a  whole.  As  there  are  no  standards  for  elimi- 
nating the  various  occupational  groups,  the  rates  furnished  in  this 
study  are  taken  as  a  basis  for  computing  the  rate  of  plumbism 
according  to  the  number  of  Englishmen  in  the  various  hazardous 
occupations.  Positives  and  presumptives  are  considered  together 
in  making  this  analysis.  This  gives  us  a  rate  of  1'4.7  per  cent  for 
the  expected  rate  of  positive  and  presumptive  plumbism  with  the 
occupations  of  the  English  workers,  provided  the  same  rates  exist 
as  in  the  occupations  of  the  whole  group.  This  is  a  slightly  higher 
rate  than  the  average  rate  of  positive  and  presumptive  plumbism 
for  the  whole  study,  which  is  14,2  per  cent. 


126  LEAD  POISONHrO  IN  THE  POTTERY  TRADES. 

Moreover,  the  average  age  of  the  Englishmen  is  46.5  years,  which 
is  about  8  years  more  than  the  average  age  of  the  1,436  men  examined 
in  this  survey.  Applying  the  same  methods  to  the  age  groups  as 
we  have  applied  to  the  occupational  groups,  we  get  a  rate  of  positive 
and  presumptive  plmnbism  of  16.8  per  cent  for  the  English  age 
groups.  In  the  matter  of  length  of  exposure  it  is  found  that  the 
Englishmen  were  exposed  somewhat  longer  than  the  average  period 
for  all  males  examined.  Applying  methods  of  standardization 
again,  it  is  fotmd  that  the  length  of  exposure  for  these  men  gives 
an  expected  rate  for  positive  and  presimiptive  plumbism  of  17.3^ 
per  cent.  We  have  not  yet  discussed  the  effect  of  tea,  coffee,  tobacco, 
nor  liquors,  but  it  is  found  that  the  Englishmen  use  somewhat  more 
than  that  used  by  the  average  pottery  working  men,  so  that  a  rate 
of  positive  and  presumptive  plumbism  of  15.6  per  cent  might  be 
expected  because  of  the  use  of  these  articles. 

Sunmiarizing  these  facts  concerning  the  English  male  workers,  it 
might  be  said  that  they  are  in  more  hazardous  occupations,  they 
represent  an  older  group,  they  have  been  exposed  to  lead  hazards 
longer,  and  their  personal  habits  are  such  that  we  might  expect 
them  to  have  the  higher  rate  of  positive  and  presumptive  plumbism 
noted  in  Table  XLVII.  While  there  are  perhaps  no  recognized 
processes  of  weighing  the  above  rates  when  we  accumulate  them, 
into  a  single  factor,  yet  if  we  combine  the  increase  of  each  over  that 
of  the  rate  of  positive  and  presumptive  plumbism  for  all  males,  we 
get  an  expected  rate  of  23.4,  when  aU  factors  are  considered  to  have 
an  equal  effect  in  determining  the  rate  of  positive  and  presumptive 
plumbism.  This  resulting  rate  is  approximately  the  same  as  the 
actual  rate  foimd — namely,  23.1  per  cent. 

•  In  analyzing  also  the  facts  concerning  the  40  Italian  workers 
whose  rate  of  positive  and  presumptive  plumbism  has  been  shown 
before  to  be  7.5  per  cent,  we  find  a  large  number  of  these  are  in  the 
less  hazardous  occupations,  as  a  relatively  few  of  them  are  dippers 
or  glaze  mixers.  Standardizing  these  groups,  we  get  a  rate  of 
positive  and  presumptive  plumbism  of  12.5  per  cent,  which  might 
be  expected  of  a  chance  group  distributed  as  these  Italians  are 
among  the  various  pottery  occupations.  The  average  age  of  the 
group  is  34  years,  which  is  about  5  years  younger  than  the  whole 
group  of  male  workers.  The  standardized  rate  of  positive  and 
presumptive  plumbism  for  the  Italian  age  group  is  13.3  per  cent. 
They  have  been  exposed  to  the  lead  hazards  for  an  average  of  5.2 
years,  which  would  give  a  rate  of  positive  and  presumptive  plumbism 
of  11.0  per  cent.  While  we  have  not  discussed  plant  hygiene,  it  is 
discovered  also  that  the  Italians  are  distributed  among  plants  in 
which  hygienic  conditions  are  slightly  above  the  average.  In  fact, 
the  rate  of  positive  and  presumptive  plimibism  for   the  type  of 
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plants  in  which  these  Italian  workers  are  found  is  10.8.  Combining 
these  faots — ^namely,  less  hazardous  occupations,  less  age  of  workers, 
a  reduced  length  of  exposure,  and  better  factory  conditions  under 
which  these  men  work — ^it  is  not  siurprising  that  they  have  such  a 
low  rate  of  lead  poisoning.  If  we  accmnulate  the  various  reductions, 
as  shown  in  the  above  rates,  by  a  simple  process  of  multiplication 
and  equal  weighing  for  all  factors,  we  get  a  resultant  rate  of  7.49, 
which  very  closely  approximates  the  positive  and  presumptive  rate 
of  7.5. 

Although  the  numb^  of  men  in  each  of  these  nationalities  is  not 
large,  it  is  safe  to  say  that  our  analysis  does  not  show  a  race  hazard. 
In  other  words,  no  particular  race  is  found  to  be  more  susceptible 
to  lead  poisoning  than  another,  nor  does  any  race  seem  to  show 
tolerance  for  lead  poisoning.  It  is  acknowledged,  however,  that  a 
study  of  a  larger  group  of  these  nationalities  would  make  the  con- 
clusions more  reliable.  The  facts  concerning  the  other  nationalities 
are  not  analyzcld.  Due  to  the  fact  that  most  of  the  pottery  workers 
are  Americans  and  that  we  are  unable  to  show  racial  differences 
here,  no  attempt  is  made  in  this  report  to  adjust  for  racial  differences. 

LENGTH  OF  DAY. 

Table  XLVIII  shows  the  rate  of  plumbism  for  the  male  workers 
according  to  the  number  of  hours  per  day.  It  should  be  noted  that 
a  great  many  of  these  men  work  by  the  piece  and  that  the  length  of 
day  varies  materially  within  a  given  plant  and  for  a  given  worker, 
and  that  these  figures  represent  a  typical  day  for  the  worker.  V.Tiere 
the  plants  are  considered,  the  time  represents  a  typical  time  for  the 
majority  of  the  workers  within  the  plant. 

Table  XLVIII. — Plumbism  according  to  length  of  day.  , 


I^engthofday. 


Number  of  workers 

Actual  rate  of  plumbism 

Expected  rate  Tor  occupation 
Expected  rate  for  exposure. . . 
Number  bad  oonditlons 


7  hours 
and'Iess. 


i55 

7.9 

9.4 

10.5 

Average. 


8  hours. 


702 
9.8 
8.8 
9.9 
Below. 


9  hours. 


310 
6.5 
8.1 
7.7 
Above. 


10  hours 
and  more. 


9S 

11.2 

9.4 

7.9 

Average. 


It  will  be  observed  that  the  rate  of  positive  plmnbism  for  those 
working  7  hours  per  day  and  less  is  7.9;  for  those  working  8  hours, 
it  is  9.8;  for  those  working  9  hours  it  is  6.5;  and  for  those  working  10 
hours  or  more,  it  is  11?2.  These  rates  increase  as  the  length  of  day 
increases,  with  the  exception  of  those  working  a  9-hour  day.  The 
conditions  are  therefore  analyzed  a  little  further  in  order  to  discover 
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whether  there  are  other  factors  which  would  tend  to  affect  these  rates 
of  positive  plumbism  for  those  workiBg  different  hours  per  day. 
Those  employed  for  9  hours  per  day  are  in  occupations  sli^tly  less 
hazardous  than  are  those  employed  for  the  other  lengths  of  day. 
Those  working  on  a  9-hour  schedule  have  had  a  lees  exposuie  than 
those  working  under  the  other  lengths  of  day.  It  is  found  also  that 
those  plants  in  which  the  9-hour  schedule  seems  to  preYsil  have 
fewer  bad  conditions  which  would  tend  to  affect  the  health  of  the 
worker  and  to  increase  the  rate  of  positive  plumbism.  Reference 
to  the  table  shows  us  that  the  expected  rate  for  the  occupation  of 
the  9-hour  group  is  8.1,  and  for  the  length  of  exposure  of  this  same 
group  it  is  7.7.  The  age  distribution  for  each  group  is  about  normal. 
An  adjustment  of  these  rates  would  tend  to  increase  the  rate  of 
plumbism  for  those  working  9  hours  per  day,  and  it  would  also  tend 
to  decrease  about  equally  the  rates  given  in  Table  XLVIII  both  for 
those  working  both  7  hours  per  day  and  less  and  for  those  working 
8  hours  per  day.  This  would  tend  to  give  us  an  increasing  rate  of 
positive  plumbism  as  the  length  of  day  increases.  The  glost  kiln 
men,  who  work  less  than  7  hours  per  day,  have  no  positive  cases  of 
lead  poisoning  among  the  small  number  of  examinees.  Those  kiln 
men  who  have  a  7  hour  day  have  a  rate  of  positive  plumbism  of  7.3 
per  cent  while  those  with  an  8-hour  day  have  a  positive  rate  of  8.8 
per  cent.  Those  in  the  7-hour  group  are  slightly  overaged  and  over- 
exposed, so  that  an  adjusted  rate  would  be  less  than  7.3  per  cent. 
There  are  not  enough  kiln  men  employed  9  or  more  hours  per  day 
to  give  a  reliable  rate.  These  results  indicate  that  length  of  day 
increases  the  probability  of  getting  lead  poisoning. 

TIME   AND   PIECE   WORK. 

In  trjring  to  show  the  difference  in  the  rate  of  plumbism  for  those 
workers  who  are  hired  by  the  piece  and  for  those  who  work  by  the 
day  certain  difficulties  present  themselves.  The  first  is  that  the 
piecei^^orker,  as  a  rule,  is  the  man  who  hires  the  rest  of  the  crew  who 
work  xmder  his  direction.  He  therefore  sets  the  pace  himself.  The 
main  difference  perhaps  is  that  the  timeworker,  though  he  may  not 
be  allowed  more  time  for  lunch,  wiU  take  more  time  for  getting 
drinking  water,  for  visiting  toilets  and  washrooms,  and  for  getting 
in,  where  possible,  short  periods  of  rest  and  recreation.  Our  observa- 
tions confirm  this  statement.  In  a  measure,  then,  the  pace  setting 
may  be  reversed,  and  the  pieceworker  in  order  to  maintain  his  speed 
must  employ  more  helpers.  However,  844  male  pieceworkers  have 
a  rate  of  positive  plumbism  of  9.1,  whUe  461  male  timeworkers  have  a 
like  rate  of  5.8.  These  same  pieceworkers  have  a  rate  for  positive 
and  presumptive  plumbism  of  15.3,  while  the  timeworkers  have  a 
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rate  of  10.4.  Likewise  23  women  working  by  the  piece  have  a 
positive  azid  presumptive  rate  of  plumbism  of  13^  while  277  female 
timeworkers  have  a  rate  of  10.8. 

Analysis  of  the  male  timeworkers  shows  that  they  are  slightly 
underaged  and  slightly  imderexposed,  as  far  as  occupational  hazards 
are  concerned;  whereas  the  pieceworkers  are  slightly  overaged  and 
slightly  overexposed.  These  two  items,  however,  are  insignificant 
in  adjusting  the  rates.  In  the  matter  of  length  of  exposure  the 
timeworkers  are  underexposed  and  the  pieceworkers  are  over* 
exposed  to  a  degree  sufficient  to  account  for  a  considerable  part  of 
the  differences  in  rates  noted.  Evaluating  for  these  differences,  it 
still  appears  that  pieceworkers  have  a  higher  rate  of  lead  poisoning 
than  timeworkers  have. 

PERSONAL  HABrrS. 
EATING   IN   THE   WOBKBOOM. 

Table  XLIX  gives  the  rates  of  plumbism  by  sexes  for  those  who 
eat  regularly  in  the  workrooms  where  lead  is  present  and  for  those 
who  do  not. 

Table  XLIX. — Plumbism  for  those  who  eat  in  the  workrooms  where  lead  is  present. 


Eat  in  workroom. 


UAIX. 

DoregaJacIy 

Do  not 

FEMALE. 

Do  regularly 

Do  not 


Pre- 

Positive. 

■ump- 

Uve. 

89 

H 

37 

2i 

6 

17 

7 

LI 

Rate  of  plumbism. 


Positive 

and 
presump- 

tive. 


14.8 
13.1 


10.4 
7.7 


As  shown  in  this  table,  the  rate  of  positive  plumbism  for  those 
males  who  eat  regularly  in  the  workroom  is  9.2  and  for  those  who  do 
not  it  is  7.9.  For  the  female  the  rates  are  4.3  and  3.0,  respectively. 
If  we  ihclude  positive  and  presumptive  cases,  we  get  a  rate  of  14.8 
for  those  males  who  eat  in  th^  workrooms  and  of  13.1  for  those  who 
do  not.  The  corresponding  rates  for  the  females  are  16.4  and  7.7. 
We  find  after  analysis  that  those  who  eat  in  the  workrooms  have 
about  the  same  distribution  among  the  various  occupations  of  the 
pottery  industry  as  those  who  do  not.  This  is  true  for  both  sexes. 
However,  the  men  who  eat  in  the  workrooms  are  slightly  underaged 
and  slightly  underexposed,  as  compared  with  the  group  that  does 
Hot  eat  in  the  workroom.     This  is  perhaps  sufficient  to  increase  the 
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difference  in  positive  rates  noted  between  these  groups  by  as  much 
as  1  or  more  per  cent.  The  wom^i  who  eat  in  the  workrooms  are 
somewhat  older  and  longer  exposed  than  the  women  who  do  not  eat 
in  the  workrooms.  The  average  age  of  the  women  who  eat  in  the 
workrooms  is  32.4.  These  two  factors  would  tend  to  decrease  the 
difference  in  rates  of  positive  plmnbism  between  these  two  groups  of 
women  workers  by  as  much  as  a  fraction  of  1  per  cent.  It  is  perhaps 
sufficient  to  state  that  where  groups^f  equal  age,  exposure,  and  of  like 
occupations  are  considered  a  slightly  greater  difference  in  the  rates  for 
the  two  groups  would  result  for  the  men  and  a  slightly  less  dif- 
ference would  result  for  the  women  than  those  shown  in  Table  XLIX. 
It  is  evident  that  the  rates  of  plumbism  are  higher  for  those  who 
eat  in  workrooms  where  lead  is  present  than  they  are  for  those  who 
eat  elsewhere.  There  is  every  reason  to  suspect  that  if  we  eliminate 
eating  in  the  workrooms  we  may  be  able  to  reduce  the  amount  of 
lead  poisoning  after  a  reasonable  length  of  time.  There  is  no  good 
reason  for  claiming  that  our  rates  are  refined  to  the  extent  that  an 
estimate  can  be  made  of  the  exact  amount  of  such  reduction. 

USB   OF   MILK,    TEA,    COFFEE,    TOBACCO,    AND   LIQUORS. 

In  discussing  personal  habits  among  the  workers  and  in  trying 
to  find  what  effect  they  may  have  upon  the  rate  of  plumbism  among 
pottery  workers,  it  is  perhaps  necessary  to  acknowledge  that  we 
are  unable  to  get  reliable  data  upon  certain  habits  which  are  probably 
factors  and  which  should  be  considered.  While  our  investigators 
saw  factory  workers  putting  glaze-covered  fingers  into  their  mouths 
and  saw  men  stroking  their  beards  and  leaving  lead  glaze  in  the 
vicinity  of  the  mouth,  yet  it  is  impossible  to  get  sufficient  reliable 
data  concerning  habits  of  this  kind  which  will  lend  themselves 
readily  to  statistical  analysis.  It  is  necessary,  therefore,  to  confine 
a  discussion  of  personal  habits  largely  to  habits  of  eating  and  drink- 
ing. During  an  examination  of  the  individual,  therefore,  data  were 
collected  with  reference  to  the  use  of  milk,  tea,  coffee,  tobacco,  and 
intoxicating  liquors.  Data  collected  concerning  these  matters  and 
the  rates  of  plumbism  for  those  accustomed  or  addicted  to  the  use 
of  these  various  articles  are  shown  in  Table  L. 
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Table  L. — Phmbwm  aceording 

to  certain  personal  habits  of  the  workers,  hy 

sexes. 

• 

Positive. 

Presump- 
tive. 

19 

1 

32 
9 

68 
23 

38 

8u«gM- 
tive. 

Negative. 

Rate  of  p]nmhi.sni. 

Personal  babita. 

Positive. 

PoRitive 
and  pre- 
sumptive. 

Drink  milk: 

MfllA     

21 

18 

49 

15 

104 
29 

43 
1 

85 

1 

8 
4 

45 

9 

28 
0 

25 
0 

48 

249 
31 

417 
74 

788 
206 

412 

1 

647 

6.8 

ao 
lai 

3.9 

8.5 
4.1 

8.3 

ao 

7.5 

sac 

14.3 

ao 
ia4 

3.9 

8.7 

ao 

las 
ao 

9.4 

8.8 
3.5 

13.0 

Fwnftk^     ...  X ...  .            

3.1 

Drink  tea: 

Ul^lA.          ,     

50 
4 

92 

11 

44 

15.9 

Female ,... 

12.8 

Drink  coffee: 

Mi^lft 

15.2 

Female  ....                      ... 

12.7 

Chew  tobacco: 

MaIa ,.    , 

14.8 

Female     

ao 

Smoke: 

Male 

63 

1 

15 

48 

15b  2 

Female    

fiao 

Use  liquors  to  excess: 

M^    ,   ,, 

3 

1 

32 
7 

20 
0 

19 
0 

23 

79 
7 

353 

56 

245 
0 

252 
0 

360 

17.1 

Female 

&8 

Drink  tea  and  coffee: 

Male..  .         X 

50 
3 

28 
0 

34 
0 

45 

17.1 

Female 

lao 

Chew  and  smoke: 

Male 

15.0 

ao 

tJse  tobacco  to  excess: 

13.0 

Feraale. 

ao 

Drink  tea  or  coffee  and  chew  or  smoke  and 
iiipA Hqqoris:  Male.. ................... 

14.3 

Male 

14.2 

ILO 

This  table  shows  us  that  the  rate  of  plumbism  for  those  who 
drink  milk  is  somewhat  lower  than  it  is  for  those  who  drink  tea. 
For  those  who  drink  coffee  it  is  somewhat  higher  than  the  rate  for 
the  whole  group.  For  those  who  drink  liquors  to  excess  the  rate  is 
considerably  higher  than  it  is  for  the  whole  group.  For  those  who 
drink  both  tea  and  coffee  the  rate  for  both  sexes  is  considerably 
higher.  For  those  who  drink  tea  or  coffee  and  who  either  chew  or 
smoke  and  who  use  liquors  the  rate  is  slightly  higher  than  it  is  for 
the  whole  group.  It  seems,  therefore,  that  these  figures  indicate 
that  the  use  of  milk  is  a  deterrent.  Tea,  coffee,  tobacco,  and  liquors, 
especially  when  used  to  excess,  tend  to  increase  the  rate  of  lead 
poisoning.  The  milk  drinkers  seem  to  distribute  themselves  quite 
normally  among  the  age  groups,  periods  of  exposure,  and  occupa- 
tions as  far  as  both  sexes  are  concerned. 

A  further  analysis  is  made  of  the  tea  drinkers  in  order  to  find 
whether  the  increased  rate  noted  among  the  men  and  women  who 
drink  tea  might  be  due  to  some  other  factors.  The  men  who  belong 
to  this  group  are  distributed  rather  evenly  throughout  the  various 
occupations,  so  that  no  increased  rate  may  be  expected  because  of 
their  following  more  hazardous  occupations.  They  are,  however, 
slightly  older  than  the  average  of  the  whole  group  of  men  working 
in  the  potteries,  so  that  an  expected  rate  of  9.1  is  found,  because  of 
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their  distribution  among  the  various  age  groups.  They  have  been 
exposed  to  lead  hazards  somewhat  longer  than  the  average  male 
potter  so  that  an  expected  rate  of  9.9  would  result  because  of  this 
factor.  As  far  as  these  two  factors  are  concerned,  they  seem  to 
account  for  the  higher  rate  of  positive  plumbism — namely,  10.1 — 
among  the  male  tea  drinkers. 

It  is  found  that  the  women  who  drink  tea  are  in  less  hazardous 
occupations,  and  that  they  are  underaged  and  imderexposed,  as 
compared  with  the  whole  group  of  women.  All  these  factors  would 
tend  to  decrease  materially  the  rate  of  plumbism  in  this  group, 
so  that  unless  there  are  other  factors,  it  would  appear  that  the 
women  workers  who  drink  tea  have  a  higher  rate  of  plumbism  than 
might  be  expected  of  them.  We  are  not  able  to  tell  how  much  of 
the  tea  drinking  is  due  to  a  desire  upon  the  part  of  the  victims  to 
rid  themselves  of  a  metallic  taste  resulting  from  lead  poisoning,  and 
therefore  whether  it  is  an  effect  rather  than  a  cause. 

A  further  analysis  of  the  excessive  users  of  tobacco  is  made  in 
order  to  find  whether  the  increased  rate  of  plumbism  noted  among 
this  group  may  be  due  to  some  other  factors.  They  are  distributed 
through  the  various  age  groups  rather  normally,  so  that  the  expected 
rate  of  plumbism  on  account  of  age  is  not  increased.  They  have  a 
normal  distribution  among  the  various  occupations,  so  that  the 
increased  rate  is  not  due  to  occupational  hazards.  In  the  matter 
of  years  of  exposure  they  are  slightly  overexposed  as  compared  with 
the  whole  group  of  male  workers,  so  that  an  expected  rate  of  9.4 
would  result  because  of  length  of  exposure.  As  far  as  other  causa- 
tive factors  are  concerned,  those  affecting  the  men  who  use  tobacco 
to  excess  seem  to  be  about  normal. 

Although  we  are  not  able  to  make  a  definite  statement  in  regard 
to  the  effect  of  tea  upon  plumbism,  our  analysis  seems  to  enable 
us  .to  say  that  the  higher  rate  of  plumbism  for  those  using  tobacco 
to  excess,  as  shown  in  Table  L,  can  not  be  charged  to  age,  length  of 
exposure,  or  additional  occupational  hazard.  Our  results  fail  to 
confirm  the  contention  that  the  use  of  tobacco  tends  to  allay  lead 
poisoning. 

In  analyzing  the  group  known  as  ''those  using  liquors  to  excess'* 
we  find  that  they  are  slightly  overaged,  so  that  an  expected  rate  of 
9.9  would  result,  because  of  their  distribution  among  the  various 
age  groups.  They  are  also  slightly  overexposed,  so  that  a  rate  9.6 
might  be  expected,  due  to  their  length  of  exposure.  In  analyzing 
their  distribution  among  the  various  occupations  it  appears  that 
they  are  in  slightly  more  hazardous  occupations  than  the  average 
male  in  the  whole  group  examined  in  this  survey.  An  expected 
occupational  rate  of  9.5  would  result,  due  to  their  distribution 
among  the  various  occupations. 
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With  respect  to  the  analysis  of  the  smokers^  it  is  found  that  they 
are  slightly  underaged,  that  they  have  about  a  normal  distribution 
among  the  occupations,  and  they  are  slightly  overexposed  as  com- 
pared with  the  whole  group  of  male  workers  included  in  this  report* 
These  three  factors  perhaps  balance  each  other,  so  that  the  smoking 
group  may  be  considered  normal. as  far  as  these  influencing  factors 
are  concerned. 

TRADE  HAZARDS. 


INQUIRY  INTO   THE   EFFECT   OF   SOLUBLE   LEAD  IN   THE   GLAZE, 

Up  to  this  point  we  have  discussed  plumbism  mainly  from  the 
viewpoint  of  the  individual  and  from  his  personal  habits.  We 
shall  now  inquire  into  the  relation  of  plumbism  with  respect  to  the 
amount  of  soluble  lead  used  in  the  various  glazes  examined.  As 
we  have  stated  before,  we  collected  107  samples  of  glaze  from  87 
plants.  The  amount  of  soluble  lead  in  these  glazes  varies  from 
0.0  per  cent  to  45.70  per  cent,  and  no  leadless  glazes  were  found. 

Throughout  this  report  we  have  referred  to  lead  as  the  exciting 
cause  of  plumbism,  and  our  purpose  here  is  to  discover  whether  a 
larger  amount  of  lead  in  the  glaze  has  a  tendency  to  cause  a  higher 
rate  of  plumbism.  Table  LI  shows  the  distribution  of  cases  of 
lead  poisoning  according  to  the  diagnosis  among  plants  having  a 
per  cent  of  soluble  lead  of  less  than  12  and  among  those  having  12 
per  cent  or  over  of  soluble  lead.  This  point  of  division  is  selected 
because  it  divides  the  modal  group  in  Table  XVII,  where  it  is  shown 
that  65  plants  have  from  10  per  cent  to  14  per  cent  of  soluble  lead 
in  their  glaze. 

Table  LL — Plumbism  according  to  the  amount  of  soluble  lead  used  in  the  glaze. 


Per  cent  ol  soluble  lead. 


Positive. 


12 

a-11.9 

Kg  report. 


Total. 


Pre- 

simp* 

tive. 


70 
36 
7 
2 
1 
0 


78 
28 


Sugges- 
Uve. 


102 

31 

24 

6 

3 

2 


Negative. 


Rate  of  plumbiam* 


Positive. 


714 
188 
357 
102 
32 
3 


129 
39 


1,103 
293 


10.5 
4.7 
5.1 

.9 
2.7 

.0 


8.8 
3.5 


Positive 
and  pre- 
sumptive* 


17.5 

14. » 

6.S 

2.7 

5.4 

.0 


14.2 
11.3 


A  survey  of  this  table  brings  out  the  fact  that  the  60  plants  having 
over  12  per  cent  of  soluble  lead  in  the  glaze  have  a  rate  of  positive 
plumbism  of  10.5  among  the  men  and  4.7  among  the  women* 
Those  plants  having  less  than  12  per  cent  of  soluble  lead  in  the  glaze 
have  a  rate  of  positive  plumbism  of  5.1*  among  the  men  and  of  0.9 
among  the  women.     The  five  plants  which  failed  to  furnish  sample 
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of  the  glaze  have  a  rate  of  2.7  percent  of  positive  lead  cases  among  the 
men  and  none  among  the  women.  If  we  combine  positive  and  pre- 
sumptive -cases,  we  get  a  rate  of  17.6  for  the  men  and  14.8  for  the 
women  where  the  glaze  contains  over  12  per  cent  of  soluble  lead,  and 
6.8  for  the  men  and  2.7  for  the  women  where  it  contains  a  less  amount 
of  soluble  lead.  In  analyzing  the  differences  between  these  two 
groups,  the  one  working  in  glaze  containing  12  per  cent  and  over  of 
lead  and  the  other  working  in  glaze  containing  less,  we  find  about 
the  normal  distribution  for  both  sexes  as  far  as  occupation  is  con- 
cerned. However,  both  the  men  and  the  wpmen  are  about  two  years 
underaged  and  about  one  year  underexposed  in  the  plants  having 
the  higher  per  cent  of  soluble  lead  in  the  glaze.  This  would  tend  to 
increase  by  a  slight  amount  the  difference  shown  in  Table  U. 

Further  analysis  by  using  more  than  two  classes  of  the  per  cent  of 
soluble  lead  in  glaze  shows  that  there  is  not  a  direct  correlation  be- 
tween the  amoimt  of  soluble  lead  used  and  the  rate  of  plumbism. 
In  fact,  some  of  the  plants  have  a  very  high  per  cent  of  soluble  lead 
in  glaze  and  a  reasonably  low  per  cent  of  plumbism.  There  are  so 
many  factors  affecting  plumbism  that  a  further  analysis  of  conditions 
is  necessary.  This  will  be  discussed  under  plant  hygiene.  Under 
similar  conditions,  however,  we  may  expect  lead  poisoning  to  decrease 
as  the  soluble  lead  content  of  the  glaze  decreases  and  to  disappear 
entirely  if  leadless  glazes  are  used. 

PLUMBISM   BY   WARES. 

In  Table  XX  the  cases  of  plumbism  are  enumerated  under  the 
various  kinds  of  ware  manufactured  by  those  potteries  coming  under 
our  survey.  In  Table  LII  we  have  a  summary  of  the  cases  of  lead 
poisoning  according  to  diagnosis  distributed  among  the  various  wares 
which  are  being  manufactured.  Since  there  are  very  few  plants 
manufacturing  yeUow  ware,  art  ware,  and  tile,  these  are  included 
together,  so  that  we  have  in  this  table  the  headings  '' General  Ware," 
"Sanitary  Ware,''  and  ''Others." 

Table  LII. — Plumbism  by  warty  sex,  and  diagnosis. 


Men. 

Women. 

Rate  of 
plumbism. 

vvara. 

Posi- 
tive. 

Pre- 

sump- 

tive. 

Sug- 
gestive. 

Nega. 
tive. 

Posi- 
tive. 

Pre- 

somi)- 

tlve. 

Sug- 
gestive. 

Nega. 
tive. 

Posi- 
tive. 

Posi- 

tiwaod 

pn- 

somi^ 

tive 

General 

101 

20 

5 

eo 

12 
6 

103 

19 
7 

737 
238 
128 

13 

0 
0 

26 
2 
0 

32 

1 
6 

346 

8 

39 

&6 
6.8 
2.6 

1&.S 

Sanitary 

1L6 

Others 

3.8 

Total 

126 

78 

lfl9 

1.103 

IS 

38 

39 

203 

7.7 

ISl5 

*f  *w                     -^ 

r 
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It  will  be  observed  that  the  rate  of  positive  plmnbism  for  general 
Wfiire  is  highest,  being  8.6  per  cent;  that  sanitary  ware  comes  next, 
with  a  rate  of  6.8  per  cent;  and  the  other  ware  is  lowest,  with  a  rate 
of  2.6  per  <3ent.  These  rates  do  not  follow  the  rates  worked  out  in 
Table  LI  for  the  amount  of  soluble  lead  in  the  glaze,  inasmuch  as 
]dants  under  the  heading  ''Others''  usually  have  a  rather  high  per 
cent  of  lead  in  the  glaze  samples  which  they  gave  us  for  analysis.  It 
is  claimed  by  the  chemists  of  these  plants  that  for  certain  types  of 
ware  a  glaze  with  a  low  content  of  lead  is  in  use.  There  are  also  cer- 
tain factors  of  plant  hygiene  which  we  shall  consider  later  and  which 
enter  as  factors  in  determining  rates  of  plumbism.  The  general  ware 
plants  have  a  number  of  unhygienic  conditions  not  found  in  the  other 
groups.  It  is  foimd  that  the  general  ware  plants  and  the  sanitary 
ware  plants  have  age  and  length  of  exposure  conditions  slightly  above 
normal,  while  those  in  the  other  group  are  about  three  years  under- 
exposed and  four  years  underaged.  These  other  factors  help  us  to 
account  for  a  large  part  of  the  differences  in  the  rates  of  plumbism 
noted  in  these  two  groups. 

SIZE   OF  PLANT. 

Table  LIII  shows  by  sexes  and  by  diagnosis  the  number  and  the 
rate  of  lead  cases  according  to  the  size  of  the  plant. 

Table  LIII. — Rates  qf  plumbism  according  to  size  of  plant. 


Men. 

Women. 

Rate  of  posi- 
tive plumoism. 

Siie  (employees). 

Posi- 
tive. 

Pre- 

somp- 

tlve. 

Sujf- 
gestlre. 

Nega. 
tlve. 

Posi- 
tive. 

Pre- 

somp- 

tive. 

Sag- 
gestlve. 

Nega- 
tive. 

Men. 

Wo- 
men. 

0^60 

1 

43 
38 
39 

2 

7 

40 

18 

11 

3 

6 

53 

48 

10 

29 

89 
597 
268 
125 

0 
2 
6 
2 
3 

0 
1 

10 
8 
9 

2 
2 
20 
9 
0 

2 

6 

160 

68 

57 

2.9 

4.7 

5.9 

10.4 

20.0 

0.0 

51-100 

18.2 

101-250 

3.1 

251->500 

2.3 

501 

4.0 

Total 

126 

78 

129 

1,103 

13 

26 

39 

283 

8.8 

3.5 

We  observe  that  plants  having  60  or  less  employees  have  a  rate 
of  2.9  of  positive  plumbism  for  men.  It  is  stated  by  the  chemists 
of  these  plants  that  for  certain  types  of  ware  a  glaze  with  a  low  con- 
tent of  lead  is  in  use.  Plants  having  between  51  and  100  employees 
have  a  rate  of  4.7  positive  plumbism,  those  employing  101  to  250 
persons  have  a  rate  of  5.9  per  cent,  those  employing  between  250  and 
500  have  a  rate  of  10.4  per  cent,  and  those  employing  more  than  500 
have  a  rate  of  20.0.  Corresponding  rates  for  women  workers  are  0.0  per 
cent,  18.2, 3.1, 2.3,  and  4.0  per  cent.  The  rates  for  men  for  both  posi- 
tive and  presumptive  plumbism  are  8.6,  11.2,  11.3,  15.3,  25.6,  and 
for  women  they  are  0.0,  27.3,  8.2, 11.5,  and  16.0.     With  the  exception 
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of  plants  having  from  51  to  100  employees,  there  is  among  both  sexes 
a  gradual  increase  in  positive  and  presumptive  plumbism,  and  among 
the  men  in  positive  plumbism  as  the  size  of  the  plant  increases.  The 
small  number  of  women  in  both  the  lower  groups  of  plants  give  un- 
rehable  rates  as  only  four  women  were  examined  in  plants  of  50  or 
less  employees,  and  only  1 1  in  plants  having  from  51  to  100  employees. 
With  these  exceptions  it  may  be  stated  in  a  general  way  that  the 
larger  plant  has  a  greater  per  cent  of  lead  poisoning. 

The  sex  distribution  is  given  in  the  above  table.  The  age  and 
occupational  distributions  are  about  normal  for  each  group.  It 
might  be  supposed  that  the  larger  plants  retain  their  employees  for 
a  greater  number  of  years  and  on  this  account  plumbism  accumulates 
there.  It  might  be  stated  here  that  the  average  length  of  exposure 
in  the  small  group  of  plants  is  10.1  years  and  in  the  next  laiger  it  is 
11.3,  then  0.4  years,  8.8  years,  and  in  the  lai^er  group  of  plants  10.9 
years.  It  seems,  therefore,  that  as  far  as  length  of  service  is  con- 
cerned, no  credit  is  to  be  given  to  larger  plants  because  of  greater 
years  of  exposure.  However,  a  greater  actual  exposure  may  be  ob- 
tained in  the  same  length  of  time  in  a  large  plant  than  may  be  obtained 
in  a  small  plant. 

For  example,  the  glaze  mixer  in  a  small  plant  is  usually  exposed 
to  the  lead  hazard  for  no  more  than  two  or  three  hours  per  day, 
whereas  in  the  larger  plant  he  may  be  exposed  to  lead  continually. 
In  one  small  plant  with  less  than  100  employees  the  glaze  miying  is 
done  once  a  week  normally,  but  at  the  time  of  the  survey  miYiTig  was 
being  done  every  three  weeks.  The  mixing  process  occupies  about 
an  hour.  In  another  small  plant  glaze  taiixing  occupies  about  one 
hour  per  week.  In  a  third  small  plant  the  process  of  nniYing  dry 
materials  occupies  about  one  hour  twice  a  week  and  during  the  opera- 
tion the  glaze  mixer  spends  probably  half  of  the  time  in  the  room. 
The  handling  of  the  dry  lead  occupies  no  more  than  five  or  ten  minutes 
of  each  glaze-mixing  period,  so  that  the  mixer  is  not  exposed  to  the 
dry  lead  dust  to  exceed  20  minutes  in  a  week.  In  several  small  plants 
the  average  number  of  mixtures  of  glaze  per  week  is  about  five,  and 
the  length  of  time  of  mixing  varies  from  20  to  40  minutes.  In  the 
larger  plants,  however,  the  glaze  mixer  works  full  time,  the  hours  of 
actual  exposure  varying  from  15  to  42  per  week. 

Likewise  the  dipper  in  the  small  plant  has  a  less  actual  exposure  than 
he  has  in  the  large  plant.  In  one  small  plant  the  dipper  carries  in  the 
bisque  ware,  and  during  that  time  does  not  come  in  contact  with 
lead;  in  another  the  dipper  is  actually  dipping  about  three  days  per 
week,  and  in  another  there  are  two  dippers  on  part  time.  In  a  fourth 
the  dipper  is  obliged  to  work  at  a  different  occupation  part  of  the 
time,  because  there  is  not  enough  work  at  that  pottery  to  keep  bim 
busy  at  lus  particular  trade.     In  the  larger  plants  Uie  dipper  has 
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little  opportimity  to  get  away  from  the  lead  hazard.  The  glost-kiln 
placer  m  the  small  plant  often  works  half  of  the  time  in  the  bisque 
kiln,  where  no  lead  hazard  exists.  In  the  lai^er  plant  he  is  kept 
busy  setting  ware,  in  an  atmosphere  of  lead  dust.  What  is  true 
concerning  the  exposure  in  these  occupationa  is  also  true,  in  a  great 
measure,  in  all  other  hazardous  occupations  in  the  pottery  industry. 
The  significance  of  this  distribution  of  cases  of  plumbism  according 
to  size  of  plant  has  already  been  referred  to.  In  a  previous  section 
we  showed  the  advantage  of  si^e  of  plant  with  respect  to  the  instal- 
lation of  sanitary  facilities.  The  recommendations  which  we  shall 
give  under  section  V  wDl  cover  these  points  carefully.  There  is 
another  cause  operating  against  conditions  in  the  larger  plants  which 
wiU  be  taken  up  more  fully  under  the  discussion  of  plant  hygiene. 
This  has  to  do  with  the  responsibility  of  cleaning  up  the  various 
rooms  of  the  plant  and  with  keeping  certain  sanitary  conditions  in 
operation  imder  the  prevailing  system  of  piecework. 

PLANT  HYGIENE. 

In  the  previous  pages  of  this  section  we  have  discussed  those 
factors  which  have  to  do  with  the  worker  and  his  personal  habits, 
and  we  have  concluded  with  a  discussion  of  plumbism  with  respect  to 
the  amount  of  lead  used  in  the  glaze,  with  the  rates  of  plimibism 
among  the  different  wares  manufactured,  and  with  respect  to  the  size 
of  the  plant.  With  the  exception  of  these  three  latter  points,  our 
attempt  has  been  to  include  only  those  factors  over  which  the  em- 
ployer has  little  or  no  control. 

Hygienic  conditions  in  the  potteries  have  already  been  discussed 
in  a  previous  section,  and  certain  tables  have  been  presented  to  show 
what  conditions  were  foimd  and  what  desirable  facilities  and  condi- 
tions were  absent  in  these  several  plants  coming  within  the  scope  of 
our  survey.  We  will  attempt  now  to  deal  more  particularly  with 
those  conditions  in  the  plant  over  which  the  employer  may  be  expected 
to  have  control  and  for  which  he  should  be  held  responsible.  Our 
first  study  is  an  attempt  to  find  whether  a  combination  of  bad 
conditions  with  respect  to  air  dustiness,  personal  facilities,  toilets, 
and  certain  hazards  appears  to  be  responsible  for  high  rates  of  lead 
poisoning.  If  so,  plumbism  will  then  be  studied  with  respect  to  dust 
and  the  various  conditions  which  would  tend  to  create  dust  and  which 
would  be  recognized  as  factors  in  making  dust  a  hazard  in  the  inci- 
dence of  plumbism. 

Personal  facilities  will  be  discussed  later,  such  as  the  provision  of 
proper  drinking  vessels  and  water  containers;  provision  of  a  place  to 
eat  lunches;  washing  facilities;  provision  of  soap  and  towels;  provision 
of  special  clothing;  furnishing  of  lockers  and  of  bathing  facilities,  and 
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the  matter  of  keeping  the  workers  instructed  in  the  dangers  arising 
from  the  use  of  lead. 

We  shall  also  discuss  the  toilet  provisions,-  together  with  their 
adequacy  and  availability  and  sanitation  ^  and  the  connection  which 
these  various  plants  have  with  proper  sewage  disposal.  We  shall 
also  discuss  certain  hazards,  including  those  of  cold,  heat,  moisture, 
and  fatigue,  and  shall  show  the  rates  of  plumbism  as  affected  by  all 
the  foregoing  conditions,  as  well  as  by  the  pieceworking  method  in 
use  in  certain  plants. 

Briefly  stated,  it  is  the  purpose  to  show  here  what  effect  these 
conditions  may  have  upon  the  health  of  the  worker,  especially  with 
reference  to  his  having  lead  poisoning.  The  per  cent  of  plumbism 
will  be  shown  in  plants  where  sanitary  conditions  are  considered  poor 
as  compared  with  those  where  sanitary  conditions  are  satisfactory. 
Plumbism  will  be  related  to  as  many  of  these  conditions  as  possible, 
in  order  to  determine,  if  at  all  feasible,  whether  any  of  the  incidence 
of  plimibism  may  be  attributed  to  plant  conditions.  An  attempt 
will  be  made  so  far  as  possible  to  analyze  these  conditions  with  respect 
to  each  other  and  with  respect  to  matters  of  age,  exposure,  and  occupa- 
tion as  set  forth  in  the  previous  pages. 

An  attempt  is  made  to  combine  the  effects  of  several  of  these  plant 
conditions  by  taking  10  of  those  considered  most  prominent.  These 
include  dirty  ware  boards,  splash  and  spill  of  glaze,  dry  sweeping, 
sweeping  during  working  hours,  poor  ventilation,  poor  illumination — 
all  these  having  to  do  with  air  dustiness — bad  toilets,  and  such  personal 
facilities  as  open  water  pails,  eating  in  the  workrooms,  and  poor 
washing  facilities.  Eight  plants  are  found  with  as  many  as  eight  of 
these  ten  conditions.  The  162  persons  examined  in  these  eight  plants 
have  a  rate  of  positive  plumbism  of  18.5  per  cent  and  a  positive  and 
presumptive  rate  of  34  per  cent.  Twenty-nine  plants  are  found 
with  not  more  than  three  of  these  conditions,  where  the  489  persons 
examined  have  a  rate  of  positive  plumbism  of  3.3  per  cent  and  a 
positive  and  presumptive  rate  of  6.3  per  cent.  Personal  factors  do 
not  change  these  rates  materially.  There  are  many  other  unhygienic 
plant  conditions,  although  perhaps  of  minor  importance,  which  have 
not  been  eliminated,  so  that  the  whole  difference  in  these  rates  may 
not  properly  be  charged  to  the  conditions  enumerated  above.  It  is 
perhaps  sufiicient  to  note  that  the  difference  in  these  rates  may  be 
expected  to  be  greatly  reduced  by  an  elimination  of  these  unsatis- 
factory conditions  of  plant  hygiene. 

Chart  7  shows  in  graphic  manner  the  relation  of  positive  plumbism 
in  92  plants  with  the  incidence  of  the  10  conditions  enimierated  above. 
In  this  figure  the  92  plants  are  arrayed  from  that  having  the  highest 
rate  of  positive  plumbism  at  the  left  of  the  figure  to  those  with  no 
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positive  plumbism  at  the  right  of  the  figure.  Those  plants  with  no 
positive  plumbism  are  arrayed  according  to  the  number  of  unhygienic 
conditions.  The  curve  showing  the  number  of  unhygienic  conditions 
is  smoothed  by  a  moving  average.  These  curves  run  surprisingly 
close  tt^ethcr. 

If  the  foregoing  analysis  indicates,  as  it  seems  to  do,  a  higher  rate 
of  plumbism  in  plants  where  there  is  a  larger  number  of  insanitary 
conditions,  then,  in  all  probability,  these  single  conditions  may  share 
in  the  series  of  rates  showing  the  incidence  of  lead  poisoning.  On  the 
other  hand,  certain  factors  which  have  been  included  may  be  given 
undue  weight.  Further  analysis,  then,  becomes  necessary  in  order 
to  estimate  relative  values  of  single  factors.  Even  then  caution 
must  be  exercised  in  accepting  these  rates  as  final,  because  it  must  be 
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remembered  the  limitations  of  this  survey  do  not  permit  that  refine- 
ment of  analysis  which  can  segr^ate  a  single  factor  from  all  others 
to  the  extent  that  we  have  its  individual  weight  uninfluenced  by  the 
presence  of  other  factors.  The  best  that  such  analysis  as  we  are  able 
to  use  can  show  is  that  our  series  of  rates  of  plumbism  is  about  con- 
stant as  we  separate  or  combine  for  effect  of  unhygienic  conditions. 

AIR    DUSTINESS. 

In  considering  air  dustiness  there  are  several  factors  which  need 
separate  attention.  First  there  are  sources  of  dust,  which  include 
lack  of  cleanliness  of  ware  board,  splash  and  spill  of  glaze,  and  open 
glaze  containers.  Then  there  are  factors  which  have  to  do  with  stir- 
ring up  dust  so  that  it  becomes  suspended  in  the  air,  where  it  is 
breathed  into  the  lungs  of  the  workers.    These  include  dry  sweeping 
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and  sweeping  during  work  hours  or  while  workers  are  present.  Lack 
of  respirators,  poor  ventilation,  and  poor  illumination  all  have  to  do 
with  the  prevention  of  dust  hazards  and  need  consideration,  as  well 
as  does  the  dust  content,  both  with  respect  to  number  of  particles  in 
the  air  and  the  amount  of  soluble  lead. 

We  first  attempt  to  find  whether  air  dustiness,  including  all  the 
factors  eniunerated  above,  has  an  eflFect  in  producing  high  rat^s  of 
plumbism,  and  if  so,  to  determine  later  whether  any  part  of  such  rates 
may  be  charged  to  a  single  factor. 

In  trying  for  an  estimate  of  the  effect  of  the  nine  factors  enumer- 
ated which  have  to  do  with  the  source  and  amount  and  lead  content 
of  dust  in  these  potteries,  certain  difficulties  arise.  The  first  diffi- 
culty is  that  no  plant  is  found  which  has  none  of  these  factors,  and 
only  one  plant  is  found  which  has  them  all.  By  taking  plants  with  an 
amount  of  dust  exceeding  200,000  particles  per  cubic  foot  and  those 
with  ware  boards  creating  sufficient  dust  to  cause  annoyance  or 
complaint  and  those  plants  with  considerable  splash  and  spill  and 
in  which  dry  sweeping  is  practiced,  we  get  a  group  where  approxi- 
mately 200  persons  were  examined  for  lead  poisoning  in  which  the 
rate  of  positive  plumbism  is  found  to  be  12.0.  The  positive  and 
presumptive  rate  is  23.9.  An  analysis  of  this  group  shows  us  that 
the  workers  are  slightly  overaged  and  slightly  overexposed  as  com- 
pared with  all  the  potters,  but  engaged  in  sHghtly  less  hazardous 
occupations.  That  is,  there  are  fewer  dippers  and  fewer  glaze 
mixers  than  would  be  expected>,  in  a  group  as  lai^e  as  this.  The  sex 
distribution  is  about  equal.  It  seems,  therefore,  as  far  as  personal 
factors  other  than  personal  hygiene  are  concerned,  that  they  do  not 
play  a  large  part  in  this  high  rate  of  plumbism. 

If  we  consider  a  group  of  plants  having  no  more  than  one  of  the 
four  conditions  mentioned  above  and  some  of  the  other  five  con- 
ditions enumerated,  we  get  a  rate  of  positive  plumbism  of  1.1  and  a 
positive  and  presumptive  rate  of  3.1  in  a  group  of  approximately  350 
examinees  where  the  occupational  rate  is  normal  and  where  the  age 
and  exposure  rates  are  shghtly  under  the  average  for  the  whole  group 
of  potters  and  where  the  sex  distribution  is  about  normal.  This 
would  tend  to  increase  slightly  the  positive  rate  of  1.1  as  found  for 
this  group.  If  we  select  a  group  of  plants  in  which  the  dust  count 
IS  less  than  200,000  particles  per  cubic  foot,  in  which  the  ware  boards 
are  kept  clean,  and  concerning  which  no  complaint  is  made  in  r^ard 
to  dustiness  from  them,  where  the  floors  are  well  watered  before  they 
are  swept,  and  where  the  conditions  about  the  dipping  tub  are  clean, 
but  where  some  other  dust  factors  exist,  we  get  a  rate  of  positive 
plumbism  of  0.8,  and  a  positive  and  presumptive  rate  of  2.3,  out  of  about 
130  persons  examined.  An  analysis  of  this  group  shows  that  they 
are  of  average  age,  slightly  underexposed  as  far  as  length  of  exposure 
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is  concerned;  in  slightly  more  hazardous  occupations,  and  of  normal 
sex  distribution.  It  does  not  appear  that  personal  factors  would 
change  this  rate  materially.  We  are  not  able  at  this  point  entirely 
to  eliminate  the  effect  of  bad  toilet  conditions  and  lack  of  personal 
facilities,  and  thus  to  isolate  air  dustiness  and  to  say  that  the  differ- 
ences in  rates  is  to  be  charged  to  conditions  of  air  dustiness  alone. 

Of  course,  it  is  to  be  remembered  that  these  groups  are  sntall,  but 
they  are  as  large  as  it  is  possible  to  select  and  yet  have  the  groups 
well  defined  as  far  as  different  elements  of  dustiness  are  concerned. 
It  should  be  noted  also  that  we  have  not  as  yet  presented  data  with 
reference  to  the  effect  of  other  conditions  of  plant  hygiene,  including 
toilet  facihties  and  other  hazards  studied  in  connection  with  this 
report.  It  would  appear,  however,  that  if  these  latter  factors  do 
not  affect  to  any  great  iBxtent  the  rates  shown  in  this  summary, 
dustiness  plays  a  rather  large  part  in  the  amount  of  plumbism  in 
such  a  way  that  where  there  is  a  large  iimount  of  dust  carrying  a 
sizable  lead  content  the  rate  of  plimibism  is  sufficiently  oversized  to 
make  it  worth  while  for  plant  managers  to  expend  time  and  money 
in  the  elimination  of  dust  hazards  and  to  induce  the  employee  to  be 
especially  careful  about  his  work,  so  that  as  little  dust  as  possible 
may  be  stirred  up  where  it  can  be  breathed  and  ingested. 

Having  seen  that  rates  of  plumbism  are  high  where  groups  of 
these  factors  concerning  air  dustiness  are  present,  we  will  now  try  to 
find  what  effect  single  factors  seem  to  have  in  making  differences  in 
rates.  Our  first  analysis  is  concerning  the  dust  itself,  with  respect 
to  its  content  both  as  to  number  of  particles  and  as  to  soluble  lead. 

DUST   COUNT. 

Several  dust  samples  were  collected  from  each  plant  included  in 
this  study.  However,  some  samples  were  spoiled  or  broken  in  ship- 
ment, so  that  we  have  records  for  66  plants.  The  distribution  of 
these  plants  is  about  normal  for  the  whole  gi*oup,  so  that  results 
obtained  from  a  study  of  samples  coDected  from  these  plants  should 
be  indicative  of  the  results  of  the  whole  group  of  plants. 

Table  XIX  gives  the  distribution  of  the  potteries  by  rooms, 
according  to  the  number  of  particles  of  dust,  and  according  to  the 
amoimt  of  lead  in  each  cubic  foot  of  air.  Appendix  E  gives  in  detail 
the  results  of  the  examination  of  346  samples  taken  during  the  course 
of  the  survey.  It  is  our  purpose  here  to  analyze  these  figures  and  to 
discover,  if  possible,  what  effect  the  amount  of  dust  and  the  per  cent 
of  soluble  lead  in  the  dust  have  upon  the  lead  poisoning  of  the  workers. 

Table  LIV  shows  the  relation  between  dust  count  and  lead  poison- 
ing by  rooms.  Under  '^Dipping  room*'  are  included  all  employees 
who  are  stationed  for  a  greater  part  of  the  time  in  the  dipping  room, 
where  these  dust  samples  were  taken.    This  includes  dippers,  dippers' 
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helpers,  very  frequently  ware  cleaners,  and  sonnetimes  ware  carriers 
also.  Under  the  ^'Glost-kiln  room''  are  included  glost-kiln  placers, 
sagger  washers  (provided  they  were  placed  in  the  kiln  room) ,  oddmen 
(if  it  was  found  that  they  spent  the  greater  part  of  their  time  in  this 
room),  and  any  others  whose  place  of  work  in  any  particular  plant 
seemed  to  be  in  the  glost-kiln  room.  Those  included  imder  '*  Glaze- 
mixing  room"  are  glaze  mixers,  glaze  sifters,  and  glaze  foremen,  if 
their  particular  occupation  seems  to  be  in  the  glaze-mixing  room. 

Table  LI  V. — Dust  count  and  pontive  and  pretumptiv^  plumbisnij  by  rooms. 


Absolute. 

kj-_ 

Under  200,000.1 

200,000-500,000.» 

500,000  up.i 

X^er  COUIr  piUUIU12klU« 

Number 
of  cases 

of 
plumb- 
ism. 

Number 
exam- 
ined. 

100 
65 
10 

Number 
of cases 

of 
plumb- 
ism. 

Number 
exam- 
ined. 

Number 

of  cases 

of 
plumb- 
ism. 

Number 
exam- 
ined. 

Under 

200,000.1 

200,000- 
500,000.1 

Over 
500/KM.i 

IMppingroom 

Qlost-kun  room 

Olase-mizing  room . 

7 
7 
3 

37 
7 
2 

217 

142 

6 

40           229 

45            403 

7  ,           24 

7.0 
40.8 
30.0 

17.1 

6.0 

33.3 

17.4 
11.2 
2912 

ToUl 

17            175 

46 

365 

92 

656 

9.7 

12.6 

1X9 

1  Number  of  particles  of  dust  in  1  cubic  foot  of  air. 

Reference  to  this  table  shows  that  seven  cases  of  positive  and 
presumptive  lead  poisoning  are  found  out  of  100  of  those  examined 
who  work  in  dipping  rooms  where  the  dust  samples  show  less  than 
200,000  particles  of  10  microns  or  under  to  each  cubic  foot  of  air. 
Thirty-seven  cases  are  found  out  of  217  examined  where  the  air 
dustiness  amounts  to  between  200,000  and  500^000  particles  of  dust 
per  cubic  foot  of  air.  Where  there  are  over  500,000  particles  of  dust 
per  cubic  foot  in  the  dipping  room,  40  cases  of  positive  and  pre- 
sumptive lead  poisoning  are  found  out  of  229  examined.  This  gives 
a  rate  of  positive  and  presumptive  plumbism  of  7.0  per  cent  of  those 
in  the  dipping  room,  where  the  dust  count  is  less  than  200,000,  of  17.1 
where  the  dust  count  is  over  200,000  and  less  than  500,000,  and  17.4 
where  the  dust  count  is  over  one-half  million. 

In  the  glost-kiln  rooms  the  corresponding  rates  are  10.8,  5.0,  and 
11.2  per  cent.  In  the  glaze-mixing  rooms  the  corresponding  rates 
are  30.0  33.3,  and  29.2  per  cent.  In  the  combined  rooms  where  the 
dust  coimt  is  less  than  200,000,  17  cases  of  positive  and  presumptive 
lead  poisoning  are  found  out  of  175  examined — which  is  a  rate  of 
9.7  per  cent.  Where  the  dust  count  is  between  200,000  and  500,000, 
46  cases  of  positive  and  presumptive  lead  poisoning  are  found  out  of 
365  examined,  which  gives  a  rate  of  12.6  per  cent.  Where  the  dust 
count  is  above  500,000  particles  per  cubic  foot,  92  cases  are  found 
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out  of  a  total  of  656  examined,  which  gires  a  still  higher  rate  of 
positive  and  presumptive  plumbism — 13.9.  The  positive  and  pre* 
sumptive  rates  are  9.7,  12.6,  and  13.9. 

SOLUBLE   LEAD   IN   DUST. 

Table  LV  gives  the  rate  of  positive  and  presumptive  lead  poisoning 
according  to  the  amount  of  soluble  lead  in  the  dust.  This  covers  the 
same  samples  and  the  same  rooms  as  those  included  in  Table  UV. 
The  comparisons  are  made  for  dust  containing  less  than  5  per  cent  of 
lead,  for  that  containing  above  5  per  cent  and  lees  than  10  per  cent,  and 
for  that  containing  over  10  per  cent. 

Table  LV. — Positive  and  presumptive  lead  poiioning  according  to  amount  of  soluble 

lead  in  oust. 


Dippins-room 

Olost-oln  room 

Olase-mbdng  room. . 

Total 


Pot  cent  of  8ola1>le  lead. 


0-4.9. 


5-9.0. 


Number 
of  eases 

of 
plumb- 
ism. 


17 

33 

2 


51 


Ntmoiber 
exam- 
ined. 


107 

273 

11 


391 


Number 
of  cases 

of 
plumb- 
ism. 


Number 
exam- 
ined. 


21 

25 

2 


48 


185 

157 

11 


353 


10+. 


Number 
of  cases 

of 
plumb- 
ism. 


45 
20 
10 


75 


Number 
exam- 
ined. 


268 

198 

21 


482 


Bate. 


0^.9. 


Per 

cent 
plumb- 
ism. 


15.9 
11.7 
18.  2 


13.0 


5-9.9. 


Per 

cent 

plumb* 

ism. 


1L4 
15.9 
18.2 


13.6 


10+. 


Per 

cent 
plumb- 
ism. 


16.8 
ia4 
47.6 


15wd 


In  the  dipping  room  17  cases  of  positive  and  presumptive  lead  poi- 
soning are  foimd  out  of  a  total  of  107  persons  examined  where  the 
amount  of  lead  in  the  dust  is  found  by  our  analysis  to  be  less  than  5 
per  cent.  Twenty-one  cases  of  positive  and  presumptive  lead  poison- 
ing are  found  out  of  185  examined  in  the  dipping  room  where  the  per 
cent  of  lead  in  the  dust  samples  varies  between  5  and  10  per  cent;  and 
45  cases  of  positive  and  presumptive  lead  poisoning  are  found  out  of 
268  examinations  where  the  dust  in  the  dipping  room  has  10  per  cent 
and  over  of  lead.  The  corresponding  rates  of  positive  and  presump- 
tive plumbism  are  15.9,  11.4,  and  16.8  per  cent.  In  the  glost-kiln 
room  these  rates  are  11.7, 15.9,  and  10.4  per  cent.  In  the  glaze-mixing 
room  they  are  18.2,  18.2,  and  47.6  per  cent.  This  gives  a  total  of  51 
cases  of  positive  and  presumptive  lead  poisoning  out  of  391  examina- 
tions where  there  is  a  smaller  amount  of  lead  in  the  dust,  48  cases  out 
of  353  of  the  next  class,  and  75  cases  out  of  482  examinations  where 
there  is  a  greater  amount  of  lead  in  the  dust.  The  rates  of  positive 
and  presumptive  plumbism  for  these  three  different  amoimts  of  lead 
in  the  dust  are  13.0,  13.6,  and  15.6  per  cent,  respectively. 

While  these  rates  may  not  increase  in  all  rooms  as  the  number  of 
dust  particles  increases  nor  as  the  per  cent  of  lead  in  the  dust  in- 
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creases,  partly  on  account  of  an  insufficient  number  of  cases  and 
partly  on  account  of  other  hygienic  factors  which  we  have  not  yet 
analyzed,  yet  the  totals  do.  An  attempt  to  analyze  these  various 
groups  according  to  age,  length  of  exposure,  and  occupation  shows 
that  they  are  about  normal  with  the  whole  group,  and  therefore  with 
each  other,  so  that  differences  are  not  produced  by  these  tiiree^fac- 
tors.  In  those  rooms  where  the  dust  count  is  less  than  2OO9OOO  pra- 
tides  per  cubic  foot  and  where  the  per  cent  of  soluble  lead  in  the  dust 
is  less  than  5,  the  rate  of  positive  lead  poistming  is  about  one-third 
as  high  as  it  is  in  the  rooms  where  the  dust  count  is  over  500,000  par- 
ticles and  the  per  cent  of  soluble  lead  in  the  dust  over  10.  It  is  evi- 
dent, therefore,  that  amount  of  dust  and  amount  of  soluble  lead  in 
the  dust  are  contributing  factors,  and  any  attempt  to  eliminate  dust 
should  result  finally  in  a  reduced  number  of  cases  of  lead  poisoning. 
A  more  explicit  statement  and  a  further  attempt  to  analyze  results  is 
reserved  imtil  we  have  made  a  study  of  the  various  other  factors 
having  to  do  with  dustiness  such  as  have  been- enumerated  in  the  be- 
ginning of  this  section  on  ''Plant  hygiene." 


WARE   BOARDS. 

We  have  already  furnished  information  in  regard  to  the  cleanliness 
of  ware  boards  as  we  found  themr during  our  survey.  In  some  plants 
these  boards  are  not  cleaned  and  give  rise  to  considerable  dust  when 
they  become  dry,  so  much  that  the  workers  complain  about  them. 
Table  LVI,  given  below,  shows  the  rates  of  plumbism  according  to 
cleanliness  of  the  boards  upon  which  the  ware  is  carried  from  the  dip- 
ping tubs. 

Table  LVI. — Plumbism  with  respect  to  deanliness  oftoare  boards. 


Positive. 

1 

1 

1 

Presump- 

Uve. 

1 

Sugges- 
tive. 

Negative. 

Condition. 

Positiv«. 

Poaitivv 

andpre- 

sumpave. 

Clean 

45 
5 

78 

41 

6 

59 

90 

3 

63 

673 

79 

481 

5.3 
5w4 

11.4 

IOlI 

Fair 

Dirty 

11.8 

aai 

Total 

128 

106 

1 

156 

1,233 

7.9 

14  4 

Where  the  ware  boards  are  kept  reasonably  clean,  the  rate  of  posi- 
tive plumbism  is  5.3  per  cent;  where  the  condition  of  the  ware  boards 
is  fair,  the  rate  of  positive  plumbism  is  5.4;  and  where  they  are  never 
cleaned  or  are  dirty  enough  to  be  complained  about,  the  rate  of  posi- 
tive plumbism  is  11.4.  The  positive  and  presumptive  rates  are  10.1, 
11.8,  and  20.1. 
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The  groups  included  in  Table  LVI  axe  analysed  carefuUj  and  are 
found  to  have  a  reg^ar  and  normal  distribution  as  far  as  age  groups, 
periods  of  exposure,  occupations,  and  sexes  are  oonoemed,  so  that 
these  factors  should  not  produce  any  variations  in  the  rates  given. 

Again,  we  find  higher  rates  where  hygienic  conditions  are  not  ob*» 
served.  To  just  what  extent  dirty  ware  boards  are  responsible  for 
higher  rates  is  of  course  not  possible  to  measure.  Undue  weight  can 
not  be  given  to  this  or  to  any  other  single  factor  as  long  as  it  is  asso* 
ciated  with  other  factors  that  can  not  entirely  be  eliminated  from  a 
partial  share  in  the  results.  It  is  safe,  however,  to  conclude  that 
proper  cleanliness  would  result  in  less  dust  and  in  fewer  causes  for  high 
rates  of  plumbism. 

SPLASH  AND   SPII-L. 

In  some  plants  a  noticeable  amount  of  glaze  is  found  to  be  splashed 
about  the  dipping  tub  during  the  process  of  dipping  and  during  the 
process  of  filling  the  tubs  with  glaze.  When  the  splash  or  spill  of 
glaze  is  allowed  to  dry,  it  gives  rise  to  considerable  dust  which  affects 
possibly  all  dippers,  dippers'  helpers,  and  ware  carriers.  In  plants 
where  carelessness  of  this  kind  seems  to  prevail,  the  rate  of  positive 
plumbism  is  found  to  be  8.6,  as  opposed  to  a  rate  of  6.1  in  plants 
where  more  eare  is  observed.  The  positive  and  presumptive  rates 
are  15.0  and  11.1.  An  analysis  of  these  two  groups  shows  that  there 
are  little  differences  as  far  as  personal  factors  are  concerned.  The 
difference  in  rates  is  sufficient  to  classify  splash  and  spill  as  contribut- 
ing factors  in  plumbism. 

DBY   SWEEPING  AND   SWEEPING  DUBING   WOBKINO   HOUB8. 

In  plants  where  dry  sweeping  seems  to  prevail  and  where  the 
amount  of  water  used  is  insufficient  to  lay  the  dust  a  rate  of  positive 
plumbism  of  9.7  is  found.  In  the  other  plants  the  rate  of  pluinbism 
is  6.9,  The  positive  tmd  presumptive  rates  are  15.8  and  12.7  per  cent. 
The  two  groups  in  these  plants  are  about  normal,  with  the  excep- 
tion that  there  are  a  large  number  of  kiln  men  in  the  rooms  where  dry 
sweeping  is  practiced.  As  the  rate  of  plumbism  for  this  occupation 
is  a  little  below  that  of  all  males  examined,  the  elimination  of  this 
factor  would  tend  to  increase  the  rate  of  plumbism  where  dry  sweep- 
ing is  practiced.  There  is  a  smaller  proportion  of  women  in  these 
plants,  at  least  in  the  rooms  where  dry  sweeping  is  done,  sufficient  to 
offset  the  occupational  differences  noted  due  to  an  excess  of  kiln 
placers. 

In  plants  where  sweeping  is  permitted  during  work  hours  the  rate 
of  plumbism  is  found  to  be  8.6,  as  opposed  to  6.6  in  those  plants  in 
which  the  time  of  sweeping  is  delayed  until  the  workers  have  left  the 
building.     The  positive  and  presumptive  rates  are  15.7  and  10.9.     As 
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womeD  usuall J  leave  from  a  half  hour  to  an  hour  earlier  than  the  men, 
they  are  seldom  present  when  sweeping  is  going  on.  Moreover,  veiy 
few  women  are  employed  in  the  kiln  rooms,  where  sweeping  needs  to 
be  done  during  the  work  period,  so  that  sex  does  not  appear  here  as  a 
factor.  The  age  and  exposure  factors  appear  to  be  about  the  same 
in  these  two  groups.  Tlie  occupational  diifferences  are  slight,  with 
die  exception  that  a  few  more  kiln  men  work  where  sweeping  is  done 
during  the  work  hours,  which  would  tend  to  increase  slightly  the 
differences  between  the  rates  given  for  these  two  groups. 

It  thus  appears  that  the  method  and  the  time  of  sweeping,  where 
dust  is  involved,  contribute  toward  an  increase  in  lead  poisoning. 
The  exact  effect  is  not  of  necessity  shown  by  differences  in  rates,  nor 
can  we  estimate  with  any  degree  of  exactitude  how  much  smaller 
the  number  of  cases  of  lead  poisoning  would  have  been  had  the  sweep- 
ing been  done  in  a  satisfactory  way.  We  must  content  ourselves 
with  saying  that  it  would  have  been  less. 

ILLUMINATIOX   AND   VENTILATION. 

We  have  already  discussed  the  adequacy  of  these  two  factors  in 
our  description  of  plant  conditions.  Ventilation  is  included  with 
dustiness,  because  by  means  of  proper  ventilation  a  great  deal  of  the 
dusty  air  of  the  work  rooms  can  be  removed.  Without  adequate 
artificial  ventilation  dust  remains  in  these  rooms,  to  be  stirred  up 
day  by  day,  so  that  the  worker  is  continually  breathing  air  in  which 
dust  has  acciunulated  for  some  time.  Illumination  is  included  in 
connection  with  these  other  factors  because  poor  illumination  pre- 
vents the  worker  from  seeing  the  dustiness  of  the  air,  so  that  he  is 
not  able  to  detect  its  presence  because  of  poor  lighting.  Moreover, 
for  a  like  reason,  he  is  not  able  to  judge  when  the  room  is  dean. 
Approximately  half  of  the  employees  work  in  poorly  lighted  rooms. 
The  rate  of  positive  plumbism  among  this  group  is  10.8.  The  posi- 
tive and  presumptive  rate  is  19.4.  We  find  upon  examination  that 
the  group  is  about  normal  with  respect  to  age,  length  of  exposure, 
occupation,  and  sex.  About  one-fourth  of  the  whole  group  is  work- 
ing where  the  ventilation  is  unsatisfactory.  The  rate  of  plumbism 
in  this  group  is  12.1.  The  positive  and  presumptive  rate  is  24.0. 
This  group,  upon  examination,  is  found  to  be  distributed  normally 
among  the  various  age  groups,  periods  of  exposure,  occupations,  and 
sexes.  Where  either  or  both  of  these  factors  exist,  there  are  quite  a 
number  of  the  conditions  referred  to  in  this  section  under  the  head  of 
''Dustiness,"  so  that  it  is  not  possible  to  get  a  group  of  sufficient  size 
where  the  illumination  is  bad  and  another  of  sufficient  size  where  the 
illumination  is  good,  but  where  the  previously  enumerated  factors 
regarding  the  dustiness  are  alike.     The  same  is  true  in  getting  to- 
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gether  a  group  where  ventilation  is  good  and  another  where  it  is  bad. 
There  seems  to  be  no  doubt,  however,  that  bad  ventilation  and  poor 
illumination  are  factors  needing  attention  if  we  wish  to  reduce 
plumbism.  ^ 

OTHER   DUST   FACTOES. 

The  use  of  open  glaze  containers  in  the  glaze-mixing  rooms  and 
the  lack  of  respirators  were  taken  up  in  combination  with  all  dust 
factors,  so  that  rates  will  not  be  given  here  showing  plumbism  for 
the  presence  or  absence  of  these  two  items. 

OBNERAL   SUMMARY  REQABDING   THE   EFFBOT  OF  DUSTINESS. 

We  have  now  analyzed  for  the  effect  of  dust  count  and  dust  content, 
for  conditions  of  ware  board  and  for  splash  and  spill,  for  dry  sweep- 
ing, and  for  sweeping  during  work  hours,  and  finally  for  bad  ventila- 
tion and  for  poor  illumination.  It  is  difficult  to  evaluate  each  of  the 
items  mentioned  above  in  order  to  determine  its  degree  of  responsi- 
bility in  the  group  of  similar  factors  of  alleged  influence  in  causing 
plumbism.  However,  idl  these  present  about  the  same  series  of 
increasing  rates  of  lead  poisoning  as  unsatisfactory  and  imdesirable 
conditions  prevail.  It  is  logical  to  conclude  that  individual  factors 
share  in  the  results  shown  for  the  group  as  a  whole  and  that  each  is 
entitled  to  a  share  of  attention  when  corrective  measures  are  under 
consideration.     * 

As  we  have  previously  said,  we  would  not  presume  to  postulate 
that  these  differences  which  our  figures  show  in  rates  of  plumbism 
indicate  definitely  the  effect  of  these  various  phases  of  air  dustiness. 
It  is  not  possible  to  refine  rates  to  the  point  where  we  can  say  the 
elimination  of  a  given  factor  will  reduce  plumbism  by  a  definite 
amount.  It  is  an  unassailable  conclusion,  however,  that  an  ehmina- 
tion  of  these  unhygienic  conditions  will  in  time  bring  a  reduction  in 
the  amoimt  of  plumbism  and  a  reduction  sufficient  to  make  an  attempt 
at  hygienic  conditions  worth  while. 

PLAN  FACIUTIES  FOR  EMPLOYEES. 

We  have  shown  before  the  presence  and  absence  of  certain  facilities 
which  contribute  toward  the  welfare  of  the  worker.  These  include 
the  supply  of  drinking  water,  the  manner  in  which  it  is  kept  avail- 
able, the  drinking  facility,  the  rooms  and  other  facihties  for  eating 
lunches,  the  washing  facilities,  the  use  of  soap  and  towel,  instruc- 
tions in  regard  to  hazards,  the  use  of  special  clothing,  of  lockers,  and 
of  bathing  facihties.  This  section  takes  up  the  discussion  of  those 
items  which  have  to  do  with  the  individual  with  respect  to  drinking, 
eating,  and  keeping  dean.     We  shall  furnish  rates  of  plumbism  with 


148         LEAD  POISONING  IN  THE  POTTERY  TRADES. 

respect  to  this  group  of  items,  in  an  attempt  to  show,  if  poesiUe, 
what  may  be  considered  as  contribnting  toward  a  higher  rate  of  lead 
poisoning  among  the  workers. 

In  trying  to  get  an  estimate  of  the  effect  of  the  nine  factors  vsioA 
have  to  do  with  facilities  furnished  at  the  plants  for  the  welfare  of 
the  employees  the  same  difficulties  arise  as  in  getting  an  estimate  of 
the  effect  of  the  factors  concerning  dustiness.  No  plant  is  found  in 
which  all  these  facilities  are  present,  and  only  one  plant  is  foimd  in 
which  they  are  entirely  lacking.  If,  however,  we  consider  the  facihty 
for  providing  drinking  water,  the  facility  by  which  water  reaches 
the  individual,  the  lunch*room  facility,  and  the  washing  facility  as 
being  the  most  prominent  ones,  we  arc  able  to  get  17  plants  in  whidi 
these  items  are  considered  as  reasonably  satisfactory.  In  these  plants 
271  workers  were  examined,  who  agree  with  those  examined  in  the 
other  75  plants,  as  far  as  sex  and  occupational  distribution  is  con- 
cerned, but  who  are  slightly  underaged  and  about  two  years  under- 
exposed as  compared  with  this  larger  group.  The  rate  of  positive 
plumbism  where  these  facilities  are  good  is  2.6,  as  compared  with  8.7 
for  the  other  group.  The  positive  and  presumptive  rates  are  7.7 
and  14.6.  It  should  be  recognized  that  these  differences  in  the  rate 
of  plumbism  are  not  to  be  charged  entirely  to  the  presence  or  absence 
of  good  facilities,  because  the  factors  eniunerated  under  "dustiness" 
also  enter  here  in  such  a  way  that  an  adjustment  of  rates  can  not  be 
made  which  would  eliminate  all  factors  other  than  personal  facilities. 

This  means,  then,  that  differences  in  rates  between  these  two 
groups  may  be  charged  partly  to  differences  in  lengths  of  exposure, 
partly  to  differences  in  the  adequacy  of  personal  facilities,  partly  to 
conditions  of  dustiness,  and  partly  to  toilet  and  sewer  conditions, 
which  latter  effect  will  be  discussed  later.  However,  our  series  of 
rates  is  of  significance,  and  it  is  to  be  realized  that  personal  facilities 
are  factors  worthy  of  consideration  in  an  attempt  to  reduce  the  pres- 
ence of  lead  poisoning  among  pottery  employees. 

Again  we  take  up  the  separate  items  in  the  group  in  order  to  dis- 
cover whether  each  of  the  various  plant  facihties  has  a  responsi- 
bility of  its  own  in  determining  the  amount  of  lead  poisoning.  A 
discussion  of  each  separate  facility  follows. 

WATER    CONTAINERS. 

A  record  was  made  of  the  sources  of  supply  of  drinking  water. 
In  most  plants  city  water  is  available,  but  in  a  very  few  cases  the 
water  has  to  be  carried  from  weUs,  which  in  some  instances  are  situ- 
ated on  the  property  of  the  plant,  and  in  others  upon  adjacent 
property. 

Some  differences  are  found  in  the  rates  of  plumbism  with  respect 
to  the  kind  of  vessel  in  which  the  drinking  water  is  kept.     In  some 
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plants  there  are  taps,  so  that  it  is  not  necessary  to  have  water  kept 
in  any  kind  of  vessel.  In  other  plants  water  needs  to  be  carried  into 
the  workrooms  and  is  kept  sometimes  in  open  pails,  at  other  times 
in  closed  pails  or  bottles,  and  occasionally  in  some  kind  of  cooler. 
An  attempt  is  made  in  Table  LVII  to  show  the  frequency  of  lead 
poisoning  with  respect  to  the  method  of  keeping  drinking  water 
available  for  the  workers  as  far  as  pails  are  concerned. 

Table  LVII. — Plumbiam  with  rtipeet  to  method  ofheejnng  drinking  water. 


Covered  pails 

Opanpab — *.. 


Posi- 
tive. 

Presump- 
tive. 

n^. 

Nega- 
tive. 

Rate  of  plumblsm. 

Positive. 

Positive 
and  pre- 
sumptive. 

13 
81 

1 
54 

15 
98 

116 
666 

9.0 
0.0 

9.7 
la.0 

Where  covered  pails  are  used,  the  rate  of  positive  and  presump- 
tive plumbism  is  9.7  per  cent;  where  open  pails  are  used,  the  rate  is 
considerably  higher,  being  15.0  per  cent.  The  positive  rates  are 
each  9.0  per  cent.  Occasionally  the  plants  have  taps,  also  some 
covered  pails  and  some  open  pails,  so  that  it  is  not  possible  com- 
pleidy  to  separate  tibe  groups  of  workers  according  to  the  method 
of  keeping  drinking  water  available. 

An  analysis  of  these  groups  shows  that  they  have  about  the  nomial 
sex  distribution  and  about  the  normal  age  distribution.  Those 
using  open  pails  are  slightly  underexposed  as  far  as  years  of  exposure 
are  concerned.  Those  using  covered  pails  are  about  normal  with 
respect  to  length  of  exposure  and  to  occupation,  although  it  should  be 
noted  that  they  are  few.  in  numbers.  With  respect  to  occupation 
thcfse  in  the  group  using  open  pails  are  distributed  a  little  more 
heavily  among  the  more  hazardous  occupations,  about  sufficient  to 
balance  the  rate  of  exposure,  so  that  the  rate  shown  in  Table  XLII 
should  be  correct  as  far  as  these  factors  are  concerned. 


DRINKING   CUPS. 

An  attempt,  therefore,  is  made  to  show  the  rate  of  plumbism  with 
respect  to  the  types  of  drinking  vessels.  A  very  few  plants  furnish 
individual  cups.  In  these  the  rate  of  positive  plxunbism  is  7.4 
per  cent.  Bubblers  and  other  sanitary  devices  for  drinking  were 
found  in  a  few  places,  in  which  the  rate  of  positive  plumbism  is  6.0 
per  cent.  In  the  majority  of  plants,  however,  involving  over  80 
per  cent  of  the  workers,  common  cups  are  in  use,  and  in  these  plants 
the  rate  of  positive  plumbism  is  7.9  per  cent.  Table  LVIII  shows 
these  facts  in  a  classified  manner. 
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Tablb  LVIII. — Phimbism  with  respect  to  drinking  faeililiei. 


Posi- 
tive. 

Pnsump- 
tive. 

Sogges- 
tive. 

Nega- 
tive. 

45 

160 

1,190 

RAtA  of  plnmhlisin 

' 

Positive. 

Paative 

and  pre- 

sumpUve. 

Individual  cups 

4 

11 

124 

2 

2 
102 

3 

11 

1&4 

7.4 
6.0 
7.9 

ILl 

Bubblers,  or  fountfldiis 

7  1 

Common  cups 

11.4 

Total 

139 

106 

168 

1,396 

7.7 

13-  % 

Since  most  of  the  workers  are  included  in  the  plants  using  conunon 
drinking  cups  the  other  groups  are  small,  and  it  is  difficult  to  analyze 
them  with  any  degree  of  satisfaction.  The  few  individuals  compris- 
ing the  small  groups  are  distributed  among  such  a  variety  of  other 
factors  that  it  is  not  possible  to  divide  them  in  such  a  wa^i  that  any 
good  basis  of  comparison  would  result. 

Again  we  wish  to  imply  that  differences  in  rates  are  not  to  be 
interpreted  as  chargeable  entirely  to  drinking  facility.  Although 
the  positive  rate  is  0.5  per  cent  higher  and  the  positive  and  pre- 
sumptive rate  3.3  per  cent  higher  where  common  cups  are  in  use, 
it  is  not  to  be  presumed  that  their  elimination  would  bring  about  a 
reduction  in  rates  of  plumbism  by  any  amount  shown  in  Table  LVIII. 
There  are  other  conditions  of  plant  hygiene  that  need  to  be  considered 
and  which  it  may  not  be  possible  to  eliminate  so  that  the  effect  of  a 
single  factor  may  accurately  be  obtained. 

LUNCH    ROOMS. 

We  have  already  shown  that  about  1  plant  in  12  has  lunch-room 
facilities  and  that  some  of  these  rooms  are  poorly  lighted  and  are  not 
well  cleaned,  so  that  they  may  not  be  classed  as  good  as  far  as  use- 
fulness is  concerned.  Some  plants  prov4de  hot  plates,  so  that  the 
worker  may  have  hot  coffee,  and  this  facility  is  frequently  found  upon 
his  workbench.  Thus  while  continuing  his  work  he  may  have  near  at 
hand  a  hot  drink,  made  perhaps  in  an  open  vessel,  which  he  may 
drink  from  an  open  cup,  into  which  dust  can  easily  settle,  so  that 
with  each  drink  he  may  be  getting  a  small  dose  of  lead.  This  facility, 
then,  intended  as  a  welfare  provision  may  easily  become  a  con- 
tributing factor  toward  lead  poisoning. 

We  have  shown  previously  the  rate  of  plumbism  for  those  who  eat 
in  the  workrooms  where  lead  is  present.  In  a  few  instances  eating 
in  the  workroom  is  forbidden  by  regulations,  but  frequently  the 
regulations  are  not  enforced.  In  some  plants  there  seems  to  be 
no  other  place  for  the  worker  to  eat,  unless  he  takes  the  time  to  go 
home.     The  absence  of  proper  lunch  rooms  no  doubt  brings  about  a 
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great  deal  of  the  eating  observed  in  the  various  workrooms  of  the  plant. 
On  accotint  of  the  higher  rate  of  plumbism  noted  among  those  who 
eat  in  the  workrooms,  it  appears  that  absence  of  lunch  rooms  and 
eating  places  of  proper  type  becomes  a  contributing  factor  to  lead 
poisoning. 

WASHING   FACnJTIES. 

Investigation  is  made  into  the  rates  of  plumbism  for  those  plants 
having  poor  washing  facilities  and  for  those  where  the  washing 
facilities  seem  to  be  satisfactory.  In  plants  where  the  washing 
facilities  are  poor  the  rate  of  positive  plumbism  is  foimd  to  be  8.7, 
while  in  the  other  plants  it  is  6.6.  The  positive  and  presumptive 
rates  are  15.7  and  10.3.  These  two  groups  are  about  equal  in  size, 
each  comprising  approximately  one-half  of  the  total  number  of 
workers,  with  about  the  same  sex  distribution.  There  seem  to  be 
no  marked  differences  in  the  occupational  distribution,  nor  in  that 
of  age,  nor  in  that  of  length  of  exposure.  Those  plants,  however, 
which  have  poor  washing  facilities  have  also  quite  a  number  of  other 
unhygienic  conditions,  so  that  as  compared  with  those  having 
better  washing  f  a<j^ties  the  differences  noted  in  the  rates  of  plumbism 
given  above  can  not  all  be  charged  to  washing  conditions.  In  addition 
to  the  poor  facilities  for  washing  there  is  usually  a  lack  of  soap  and 
towels.  In  some  plants  the  use  of  soap  is  not  permitted  in  the 
ffxsility  furnished  by  the  plant  because  the  facilities  are  such  that  it 
is  necessary  to  wash  the  hands  in  the  same  tubs  where  the  ware 
boards  are  washed  and  because  the  glaze  which  settles  in  these 
tubs  is  collected  and  transferred  to  the  dipping  tub,  to  be  used  once 
more. 

Further  analysis  of  the  group  having  poor  washing  facihties  is 
impracticable  because  the  hygienic  conditions  are  so  distributed 
that  it  is  not  possible  to  get  two  groups  of  plants  similar  in  many 
respects,  one  group  of  which  has  good  washing  facilities  and  the 
other  poor.  It  is  perhaps  sufficient  to  point  out  here  that  lack  of 
proper  washing  facilities  seems  to  assist  in  producing  higher  rates 
of  plumbism. 

OTHER  PERSONAL   FACILITIES. 

Lack  of  special  clothing  for  certain  processes  and  lack  of  lockers 
and  of  bathing  facihties  prevail  throughout  most  of  the  plants,  but 
the  lack  is  more  generally  noticed  in  those  plants  where  the  rate  of 
plumbism  is  highest.  Where  special  clothing  is  used,  it'  is  both 
necessary  and  possible  for  the  worker  to  change  from  work  clothes 
to  street  clothes  at  the  end  of  the  work  period,  for  by  so  doing 
he  does  not  carry  a  great  amount  of  lead  glaze  and  dust  to  his 
home.  Where  lockers  are  provided,  it  is  possible  to  protect 
his  street  clothing  from  dust  during  the  work  period.     Where  lockers 
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are  of  the  double  type,  it  is  possible  to  keep  street  dothing  in  o&e 
section  and  work  clothing  in  the  other,  and  thus  to  take  every  pre- 
caution to  keep  street  clothing  clean  and  free  from  lead  glaze. 
Where  special  clothing  is  furnished,  with  the  double  type  of  locker 
and  in  addition  shower  baths  or  some  other  bathing  facilities,  it  is 
possible  for  the  worker  to  leave  the  plant  entirely  clean  and  his 
dosage  of  lead  ends  when  he  leaves  the  plant.  These  facilities  and 
combinations  of  facilities  for  cleanliness  are  so  rare  that  the  laj^e 
majority  of  workers  are  compelled  either  to  wear  their  work  clothes 
to  their  homes  or  to  change  in  the  workroom,  where  their  street 
clothing  hangs  all  day  and  where  their  work  clothing  remains  until 
the  beginning  of  the  next  day's  work.  Lack  of  bathing  facilities 
also  renders  the  change  of  clothing  less  beneficial  than  it  might 
otherwise  be. 

INSTRUCTIONS. 

As  we  have  pointed  out  before,  instructions  regarding  the  dangers 
of  lead  and  the  proper  personal  habits  which  should  be  observed 
and  the  o^er  contributing  factors  that  should  be  avoided  are  so 
seldom  given  in  a  methodical  and  effective  way  that  the  employees 
work  under  dangerous  conditions  because  of  either  ignorance  or 
unconcern.  It  seems  to  be  taken  for  granted  that  the  worker  would 
eith3r  learn  of  the  hazards  from  his  fellow  workmen  or  that  he  would 
not  discover  them  at  all.  At  any  rate,  lack  of  instruction  seems  to 
prevail  where  plant  hygienic  conditions  are  quite  unsatisfactory  and 
where  rates  of  plumbism  are  high. 

GENERAX.  SUMMARY  OP  THE  EFFECT  OF  PLANT  FACILITIES. 

We  now  see  why  no  item  in  the  group  of  plant  facihties  can  be 
discarded  as  having  no  responsibility  in  contributing  toward  higher 
rates  of  lead  poisoning.  It  is  not  to  be  assumed  that  each  item  is 
to  be  considered  as  a  contributing  cause  proportionate  to  the  differ- 
ences in  rates  shown  between  satisfactory  and  unsatisfactory  condi- 
tions, but  combined  they  show  conditions  that  may  certainly  be 
responsible  for  lead  poisoning.  Objection  may  be  raised  that  this 
difference  in  rates  is  a  mere  coincidence,  and  thus  there  might  result 
a  different  interpretation.  It  is  for  this  very  reason  that  we  analyze 
each  group  to  find,  if  possible,  whether  differences  in  rates  may  be 
charged  to  other  known  factors.  After  elimination,  or  evaluation 
of  these  other  factors,  it  is  difficult  to  see  where  mere  coincidence 
would  enter  often  enough  to  reduce  the  reliability  of  our  rates  to  any 
marked  degree.  Our  attempt  is  always  to  discover  contributing 
factors,  if  any  exist,  and  then  to  point  these  out  in  such  a  way  that 
other  possible  causes  may  not  be  overlooked,  yet  so  to  label  those 
needing  correction  that  factory  workers  and  plant  owners  may  be 
advised  properly  as  to  their  hazardous  effects. 
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As  far  as  personal  facilities  are  conoemed,  it  is  perixaps  sufficient 
to  note  that  facilities  for  eating,  drinking,  and  keeping  clean  all 
show  higher  rates  where  conditions  are  not  satisfactory,  and  they 
are  therefore  not  free  from  responsibihty  as  contributing  factors; 
and  that  when  unsatisfactory  facilities  are  taken  together  there 
results  an  incarease  in  the  series  of  rates,  as  poor  facilities  become 
the  rule  rather  than  the  exception.  Our  purpose  in  making  rates 
for  component  parts  and  for  the  group  as  a  whole  is  to  strengthen 
the  conclusion  that  such  unhygienic  conditions  have  an  undoubted 
relation  to  the  increase  of  lead  poisoning  in  the  plant. 

TOILETS   AND   SEWERS. 

Since  constipation  seems  to  be  a  prominent  symptom  of  lead  poi- 
soning, it  is  suspected  that  toilet  facilities  and  provisions  for  removal 
of  toilet  wastes  need  to  be  studied  carefully  in  order  to  determine, 
if  possible,  whether  conditions  that  promote  the  regular  use  of 
toilets  have  anything  to  do  with  the  rates  of  plmnbism  found  in 
this  survey. 

The  majcmty  of  these  potteries  are  situated  in  cities  or  near 
enough  to  the  various  city  sewer  systems  to  be  connected  with 
adequate  methods  of  removing  sewage.  The  number  of  employees 
in  those  plants  not  connected  with  sewer  systems  makes  a  com- 
parison between  plants  having  sewer  systems  and  those  having  no 
systems  rather  unreliable. 

Several  conditions  are  necessary  in  order  to  define  tmlet  conditions 
as  good,  fair,  or  bad.  Among  these  are  matters  of  sanitation,  which 
have  to  do  with  cleanliness  of  the  toilet  rooms,  good  sewer  connec- 
tions, ample  lighting,  and  proper  ventilation.  They  need  to  be 
considered  also  as  to  whether  they  are  adequate — that  is,  of  a  sani- 
tary type — and  whether  there  is  a  proper  ratio  of  toilet  facihties  to 
the  number  of  employees  using  th^tn.  Again  there  is  the  matter 
of  availability,  as  to  the  distance  of  the  toilet  room  from  the  worker, 
which  is  a  point  worth  considering,  as  is  the  position  of  the  room, 
especially  with  respect  to  whether  it  is  on  the  same  floor  with  the 
worker.  It  is  also  important  to  know  whether  the  toilet  building 
is  outside  so  that  the  worker  is  exposed  to  the  weather  in  going  to 
and  from  such  toilet.  In  other  words,  it  is  necessary  to  know  whether 
the  conditions  of  the  toilets  are  such  as  to  promote  their  regular  use. 
If  toilet  rooms  are  unsanitary,  poorly  lighted,  poorly  ventilated,  not 
flushed  frequently;  if  the  ratio  of  workers  to  each  seat  is  too  large; 
if  these  rooms  are  on  the  second  floor  or  on  the  roof,  as  they  some- 
times are;  if  they  are  several  hundred  feet  away  from  the  usual 
position  of  the  worker;  if  they  are  outside  and  the  worker  has  to  go 
out  in  all  kinds  of  weather  to  reach  them;  or  if  there  is  no  privacy 
about  them,  so  that  the  seats  are  not  in  separate  compartments; 
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such  conditions,  whether  they  exist  singly  or  connectedly,  do  not 
promote  a  prompt  and  regular  use  by  the  pottery  worker.  This  is 
especially  true  if  he  is  working  by  the  piece,  and  it  is  also  true  of 
the  timeworker  if  his  foreman  works  by  the  piece.  All  the  above 
conditions  were  considered  in  deciding  whether  toilet  conditions 
are  good,  fair,  or  bad,  both  by  our  workers  in  the  field  and  by  our 
own  research  workers  in  making  up  the  following  table: 

Table  LIX. — Lead  poisoning  by  diagnosis  according  to  toilet  conditions  at  plant. 


Positive 

Pre- 
sump- 
tive. 

Sugges- 
tive. 

Nega- 
tive. 

Rate  of  plumbism. 

Condition. 

Positive. 

Positive 
andpre- 
sampCtre. 

Good 

17 
37 

85 

13 
18 
75 

44 

96 

88 

434 
831 
631 

3.5 
&8 
9.7 

&9 

Fair 

U.0 

Bad 

1&2 

Total 

139 

106 

168 

1,396 

7.7 

13L5 

A  study  of  this  table  shows  us  that  where  the  toilet  conditions 
are  considered  good  the  rate  of  positive  plumbism  is  3.5;  where  they 
are  considered  fair  the  rate  is  8.8;  while  where  toilet  conditions  are 
considered  bad  the  rate  is  0.7.  The  positive  and  presumptive  rates 
are  5.9,  13.0,  and  18.2.  Combining  good  and  fair  toilets,  we  get  a 
rate  of  5.8  of  positive  plumbism  and  a  rate  of  9.1  of  positive  and 
presumptive,  which  rates  are  each  about  one-half  of  those  for  bad 
toilets.  It  should  be  stated  also  that  frequently  in  a  plant  toilet 
conditions  would  be  found  good  for  some  workers  and  bad  for  others, 
so  that  it  is  necessary  to  spUt  up  different  groups  of  workers,  either 
by  sexes  or  occupations,  as  the  case  might  be,  in  order  to  evaluate 
properly  the  results  of  toilet  conditions. 

An  attempt  is  made  to  analyze  the  conditions  affecting  these  two 
groups;  namely,  the  group  where  the  toilet  conditions  are  considered 
bad  and  where  the  rate  of  positive  plumbism  is  9.7,  and  the  group 
where  the  toilet  conditions  are  considered  reasonably  satisfactory 
and  where  the  rate  of  plumbism  is  5.8.  These  groups  are  found  to 
be  about  normal  as  far  as  sex  and  age  distributions  are  concerned. 
In  the  matter  of  exposure  the  group  using  bad  toilets  is  slightly 
underexposed  as  far  as  length  of  exposure  is  concerned  and  has 
slightly  fewer  occupational  hazards,  and  therefore  less  intensity  of 
exposure,  although  these  two  items  are  perhaps  insufficient  to  add 
materially  to  the  differences  in  the  rates  of  plumbism. 

It  is  hardly  fair  to  charge  the  differences  shown  in  Table  LIX 
wholly  to  toilet  conditions,  because  there  are  about  the  potteries  so 
many  other  unhygienic  conditions  that  contribute  toward  making 
up  differences  in  rates  of  these  two  groups.     Where  bad  toilet  condi* 
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tions  are  found,  there  are  often  some  of  the  other  contributmg  factors 
which  we  have  already  analyzed,  so  that  even  after  the  elimmation 
or  the  evaluation  of  these  other  factors  it  is  not  possible  to  refine  our 
rates  to  the  point  where  we  are  able  to  say  that  elimination  of  bad 
toilets  will  decrease  plumbism  to  the  rat€»  shown  for  good  toilets, 
However,  although  we  are  not  able  to  estimate  the  extent  of  such 
reduction,  we  are  warranted  in  drawing  a  conclusion,  which  seems 
unassailable,  that  a  reduction  will  occur  in  due  time.  The  nearest 
approach  we  can  get  to  the  effect  of  bad  toilets  (to  the  exclusion  of 
all  other  factors)  is  to  group  together  as  many  plants  as  possible  where 
other  hygienic  conditions  are  equal,  one  part  of  which  group  has 
good  toilets  and  the  other  part  bad  toilets.  When  that  is  done, 
rates  continue  to  be  from  two  to  three  times  as  high  for  bad  toilets 
as  for  good  ones,  as  is  shown  in  the  discussion  which  follows.  Our 
discussion  in  this  paragraph  is  intended  merely  to  caution  the  plant 
owner  not  to  get  the  impression  that  merely  overhauling  or  rebuilding 
the  toilets  about  the  plant  and  putting  them  in  a  condition  that  will 
promote  their  use  would  cut  the  rate  of  lead  poisoning  to  one-half 
or  one-third  the  former  amount.  We  wish  to  show,  since  we  find 
it  to  be  true,  that  bad  toilet  conditions  are  factors  which  demand 
attention,  and  to  impress  our  firm  belief  that  if  proper  toilet  facilities 
are  furnished  by  the  plants  and  if  the  workers  will  give  due  attention 
to  the  use  and  care  of  such  toilets,  one  of  the  chief  contributing  factors 
of  lead  poisoning  will  be  eliminated,  and  reduced  rates  of  plumbism 
will  result. 

Twenty-eight  plants  are  found  in  which  the  dustiness  is  considered 
to  be  the  same  throughout,  if  we  take  into  consideration  the  chief 
factors  producing  dust — namely,  dirty  ware  boards,  dry  sweeping, 
sweeping  during  work  hours,  splash  and  spill,  and  dust  coimt. 
Fifteen  of  these  plants  have  bad  toilets.  In  the  15  plants  having 
bad  toilets  the  sex  distribution,  length  of  exposure,  and  distribution 
of  employees  among  the  various  occupations  are  about  normal.  In 
these  plants  229  people  have  a  rate  of  positive  plumbism  of  8.7  and 
a  rate  of  14.4  for  positive  and  presumptive  plumbism.  In  the  13 
plants  where  toilets  are  good  the  sex  and  age  distribution  are  about 
normal.  They  are  underexposed  as  far  as  length  of  expos\u*e  is  con- 
cerned, but  overexposed  as  far  as  distribution  among  the  various 
occupations  is  concerned,  these  two  factors  about  balancing  each 
other;  203  persons  have  a  rate  of  1.9  for  positive  plumbism  and  of  3.9 
for  positive  and  presumptive  plumbism. 

Thirty-six  plants  are  foimd  where  the  personal  facilities  seem  to  be 
about  equal  throughout,  if  we  consider  the  more  important  factors 
of  places  to  eat,  drinking-water  systems,  and  washing  facilities. 
Fifteen  of  these  plants  have  bad  toilets,  and  21  of  them  have  satis- 
factory toilets.     In  the  15  plants  having  bad  toilets  the  sex,  age, 
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exposure,  and  occupational  distribution  is  approximately  ni^niuil 
with  the  whole  group  of  workers  examined.  The  rate  of  posithre 
plumbism  of  the  328  persons  examined  here  is  9.4,  while  die  positive 
and  presumptive  rate  is  19.0.  In  the  21  plants  having  good  toilet 
systems  the  sex  and  age  distributions  are  about  normid.  The 
workers  are,  however,  slightly  underexposed,  but  in  slightly  more 
hazardous  occupations,  tke  differences  about  balancing  each  other. 
The  rate  of  positive  plumbism  of  these  368  employees  is  4.6  and  that 
of  positive  and  presumptive  plumbism  is  8.9. 

In  the  above  analysis  we  have  in  the  one  case  eliminated  as  far 
as  possible  dust  conditions,  and  in  the  other  we  have  eliminated  as 
far  as  practical  the  effect  of  absence  of  proper  personal  facilities,  in 
which  case  the  rate  of  positive  plumbism  for  those  groups  having 
bad  toilets  is  about  9  per  cent,  or  a  little  less  than  that  for  all  plants 
where  bad  toilets  are  found.  Among  these  two  groups  where  toilet 
conditions  are  considered  good  the  rates  are  somewhat  lower  than  they 
are  in  all  the  plants  having  good  toilet  conditions. 

An  attempt  is  made  to  analyze  the  situation  further  by  selecting 
as  many  plants  as  possible  where  both  the  conditions  of  dustiness 
and  the  personal  facilities  are  about  equal*  Eight  such  plants  are 
foimd,  four  of  which  have  bad  toilets.  The  real  test  of  the  effect 
of  bad  toilets  should  be  shown  in  an  examination  of  groups  of  this 
kind;  that  is,  in  groups  where  plants  are  alike  with  the  exception 
of  the  toilet  conditions.  It  is  not  possible  to  find  a  group  sufficiently 
large  to  make  these  rates  reliable.  The  figures  are  given,  however^ 
as  worthy  of  consideration. 

In  the  four  plants  having  bad  toilets  the  age,  sex,  and  exposure 
distribution  is  about  normal  for  the  whole  group  of  workers.  They 
are  distributed  in  the  occupations  so  that  a  slightly  lower  expected 
rate  of  plumbism  would  result  because  of  occupation.  The  40  pw- 
sons  examined  in  these  four  plants  have  a  rate  of  positive  plumbism 
of  15.0  and  a  positive  and  presumptive  rate  of  32.5. 

Those  examined  in  the  four  plants  where  toilet  conditions  are 
considered  good  have  about  normal  sex,  age,  and  occupational  distri- 
bution. They  are,  however,  about  three  years  underexposed,  suffi- 
ciently to  cause  a  slight  change  in  the  expected  rate  of  plumbism  for 
the  group.  These  46  people  have  a  rate  of  positive  plumbism  of 
4.3  and  positive  and  presumptive  rate  of  8.7.  If  we  adjust  this 
rate  for  underexposure,  it  would  be  perhaps  1  per  cent  higher.  It 
will  be  noted  here  that  the  rate  of  plumbism  where  toilets  are  bad 
is  about  three  times  as  high  as  the  corrected  rate  of  plumbism  where 
toilet  conditions  are  considered  good,  in  these  eight  plants  where 
other  factors  have  practically  been  eliminated.  It  should  be  observed, 
however,  that  the  small  number  of  plants  and  the  small  number  of 
those  examined  make  these  rates  unreliable  for  close  comparison, 


PERSONAL  FACT0B8.  157 

and  they  should  be  kept  in  mind  only  for  the  piurpose  of  noting  that 
whore  bad  toilets  exist  the  rate  of  plumbism  is  higher  than  where 
better  conditions  are  found,  and  that  these  rates  are  sufficiently  con- 
sistent to  help  us  reach  a  conclusion  warranted  only  by  considering 
the  previous  analysis. 

In  summarizing  this  analysis  it  should  be  kept  in  mind  that  while 
the  personal  factors  are  somewhat  consistent  throughout  the  Yahous 
groups  that  are  being  compared  the  total  differences  between  the 
rates  in  each  case  may  not  properly  be  charged  entirely  to  toilet 
conditions^  because  of  the  impossibility  of  eliminating  the  other 
unhygienic  conditions  about  the  factory  without  reducing  numbers 
down  to  a  point  where  rates  would  be  meaningless.  However, 
sufficient  analysis  has  been  given  here  to  show  that  bad  toilet  condi- 
tions are  without  doubt  contributing  factors  in  producing  plimibism 
and  that  careful  consideration  ought  to  be  given  by  plant  proprietors 
to  this  contributing  factor.  After  discussing  certain  hazards  found 
in  our  survey  of  the  potteries  we  will  include  toilet  conditions  with 
all  other  bad  hygienic  conditions  about  the  plant  for  the  purpose  of 
finding  rates  of  plumbism  with  reference  to  the  number  of  unhygienic 
conditions  found  in  these  various  plants. 

OTHER  HAZARDS. 

Besides  these  various  hygienic  conditions  already  discussed  there 
are  certain  other  factors  which  we  found  during  the  course  of  our 
survey.  Certain  plants  have  a  heat  hazard,  or  perhaps  a  fatigue  haz- 
ard, or  a  cold  hazard,  or  a  wet  hazard.  In  nearly  every  plant 
some  one  of  these  conditions  is  found,  although  not  always  in  a  pro- 
noimced  degree. 

The  heavy  work  in  connection  with  kiln  placing,  which  involves 
carrying  as  much  as  85  pounds  of  ware  upon  the  head,  climbing  a 
ladder,  and  placing  this  material  at  the  top  of  a  kiln,  is  usually 
fatiguing.  The  monotonous  work  of  brushing,  cleaning,  and  fettling 
has  in  it  the  elements  of  fatigue.  In  certain  plants  there  is  a  con- 
tinual splash  about  the  dipping  tub,  so  that  the  dippers  and  helpers 
frequently  stand  in  damp  or  wet  places  during  the  course  of  the  day. 
There  are  certain  processes  in  connection  with  the  emptying  of  kilns 
and  in  the  sifting  of  glaze  upon  heated  ware  which  might  be  styled 
a  heat  hazard.  Upon  occasions  we  iBnd  poorly  heated  buildings  and 
workers  exposed  to  draft  after  heated  operations,  such  that  a  cold 
hazard  may  result.  However,  in  our  discussion  in  this  part  of  the 
survey  we  have  included  only  the  pronounced  hazards.  In  four 
plants  having  a  pronounced  heat  hazard,  employing  175  people,  a  rate 
of  positive  plumbism  of  12.0  is  found.  In  analyzing  the  conditions 
of  this  group  of  male  workers  and  comparing  them  with  that  found 
in  the  plan^  as  a  whole,  we  find  that  they  are  about  normal  as  far 
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as  age  distribution  is  concerned,  that  they  are  about  three  yeare 
underexposed,  and  that  they  are  in  slightly  more  hazardous  occupa- 
tions, as  a  larger  number  of  them  are  dippers,  or  enamelers  as  they 
are  sometimes  called.  These  factors  perhaps  offset  each  other,  so 
that  our  rate  of  plumbism  would  not  be  changed  materially  in  this 
group. 

Four  plants  are  found  in  which  there  is  a  pronounced  cold  hazard. 
Eighty-two  people  jemployed  in  these  plants  have  a  rate  of  positive 
plumbism  of  17.1.  The  sex  distribution  and  the  occupational  distri- 
bution are  about  even.  The  workers  are,  however,  about  two  years 
overexposed,  but  not  sufficiently  to  call  for  this  exceedingly  high  rate 
of  plumbism.  However,  the  high  rate  is  no  doubt  affected  by  other 
unhygienic  conditions  about  the  plant,  as  each  of  the  plants  included 
above  has  a  lai^e  number  of  unhygienic  conditions. 

Four  plants  are  found  where  a  pronounced  wet  hazard  exists. 
The  55  people  examined  in  these  plants  have  a  rate  of  positive 
plumbism  of  21.8.  The  sex  and  occupational  distribution  are  found 
to  be  about  normal,  although  the  workers  are  about  two  years  over- 
exposed and  are  working  under  a  very  high  number  of  other  unhy- 
gienic conditions. 

It  is  not  possible  to  eliminate  the  other  factors  in  a  satisfactory 
way  without  reducing  the  groups  down  to  numbers  insufficient  to 
make  rates  comparable  and  reliable. 

In  investigating  the  fatigue  hazard  we  find  a  rather  large  group 
working  under  conditions  which  were  enumerated  by  our  investi- 
gators as  being  hazardous.  The  rate  of  positive  plumbism  for  this 
group  is  10.9,  which  rate  is  not  affected  by  sex,  length  of  exposure, 
nor  occupational  distribution.  It  is  found,  however,  that  those  in- 
cluded in  these  fatiguing  processes  are  working  in  plants  where  a 
large  number  of  plant  hygienic  conditions  are  imsatisfactory.  There- 
fore, the  high  rate  for  this  group  is  probably  largely  attributable  to 
these  other  factors.  In  connection  with  the  study  of  fatigue  we 
should,  perhaps,  call  attention  to  our  reference  to  piecework  made 
earlier  in  this  section.  A  further  fiinalysis  of  the  fatigue  hazard,  as 
well  as  of  the  others  included  above,  will  be  made  in  a  final  summary 
of  plant  conditions. 

SPECIAL  PROCESSES. 

In  11  of  the  plants  surveyed  our  investigation  deals  with  some 
special  processes,  such  as  machine  dipping,  use  of  tunnel  kilns, 
spraying  of  either  liquid  or  dry  glaze  on  cold  or  hot  ware,  addition  of 
glue  or  gelatin  to  glazes,  and  painting  the  glaze  on  the  ware  by 
using  a  hand  brush.  • 

Table  LX  shows  the  number  of  these  plants,  with  the  various 
special  processes  and  the  rate  of  plumbism  for  each  process  and  the 
rate  of  plumbism  for  the  persons  examined  in  these  plants.     Table 
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LXI  shows  the  number  of  plants  employing  these  various  special 
processes  and  the  rate  of  plumbism  for  persons  occupied  only  in  that 
part  of  the  plant  using  such  processes. 

Table  LX. — Number  of  plants  and  hind  of  special  processes  and  rate  of  plumbism  for 

all  workers  exaviinea. 


Num- 
ber of 
plants. 

Kind  of  special  processes. 

Posi- 
tive. 

Pre- 
sump- 
tive. 

Sag-* 

sest- 

Ive. 

Nega- 
tivo. 

Rate  of  plumb- 
ism. 

Posi- 
tive. 

Positive 
and  pre- 
sump- 
tive. 

8 

4 

With  automatic  dipping  machine 

With  cnnt^"UfWU»  Inln.  --...,..         

1 

1 
11 

0 
2 
2 
1 

0 

1 

7 
2 
2 

24 
41 
76 
33 
13 

3.S 

2.2 

11.5 

0.0 

ao 

3.8 
6.7 

2 
2 

Olaze  sprayed  or  sifted  on  hot  ware 

Air  snrav  painted  or  mAchfne  Kp^nee  - 

13.6 
2.8 

2 

Ghie  in  irlaze.  painted  on  w^are-  -  -  r ....  - . 

0  0 

Table  LXI. — Number  of  plants  and  bind  of  special  processes  and  rate  of  plumbism  for 

special  occupation. 


Num- 
ber of 
plants. 


3 
4 

2 

2 
2 


Kind  of  special  processes. 


With  automatic  dipping  madiine . 

With  continuous  loins 

Glaxe  sprayed  or  sifted  on  hot 

ware. 

do 

Air  spray   painted    or   machine 

sponge. 
Qlue  in  glaze,  painted  on  ware. . . 


Occupa- 
tion. 


Dippers 

KJin 


men. 


Dippers... 
Kiln  men. 
Dippers.., 


.do. 


Posi- 
live. 


7 
2 


Pre. 

siunp- 

tlve. 


0 
0 


Suc- 
wsi- 
Ive. 


1 
0 

4 

0 
2 

0 


Nega^ 
tive. 


14 
4 

56 

2 

17 


Rate  of  plumb- 
ism. 


Posi- 
tive. 


0.0 
0.0 

ia4 

sao 
ao 

« 

ao 


Posi- 
tive 
and 
pre- 
sump- 
tive. 


ao 

20.0 

ia4 

sao 

ao 

ao 


Although  in  most  of  the  special  processes  there  is  not  a  sufficient 
number  of  persons  employed  to  make  the  results  as  reliable  as  we 
might  desire,  yet  the  tables  show  us  that  in  plants  having  automatic 
dipping  machines  the  rate  of  positive  plimibism  for  all  workers  is 
3.8  and  for  the  dippers  operating  these  machines  it  is  0.0.  In  the 
four  plants  having  continuous  tunnel  kilns  the  rate  of  positive 
plumbism  for  all  employees  is  2.2. 

There  are  two  plants  which  spray  a  base  coat  with  a  liquid  glaze, 
by  the  use  of  an  air  compressor,  and  then  afterwards  sift  dry  glaze 
on  the  hot  ware  after  it  has  been  withdrawn  from  the  kiln.  It  will 
be  noted  that  the  rate  of  positive  plumbism  for  all  workers  in  these 
two  plants  is  11.5,  while  for  dippers,  or  enamelers  as  they  are  called, 
in  these  plants  the  positive  rate  is  10.4.  Of  the  four  kiln  men  exam- 
ined in  these  plants,  two,  or  half  of  those  examined,  are  found  to 
have  positive  lead  poisoning.     Two  plants  are  foimd  in  which  an  air 
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spray  is  used  in  putting  on  a  base  ooat  and  in  which  the  other  coats 
are  either  painted  on  or  applied  by  machine  sponging.  In  these 
plants  the  positive  rate  for  all  workers  is  0.0,  and  for  all  dippers  is 
0.0.  Two  plants  are  found  which  use  glue  or  gelatin  in  the  glaze,  in 
an  attempt  to  avoid  dust  in  the  dry  glaze,  and  in  which  ware  is 
painted  with  this  pasty  mass  by  use  of  a  hand  brush.  The  tables 
show  that  the  rate  of  plumbism  in  these  two  plants  is  0.0,  and  for 
the  dippers  employed  therein  is  0.0. 

SUMMARY  OF   PLANT   CONDITIONS. 

We  have  now  seen  the  probable  relationship  between  obtain 
groups  of  working  conditions  and  plumbism.  Thus  in  our  analysis 
of  air  dustiness  a  ratio  was  approximated  between  good  and  bad 
conditions  of  ware  boards,  between  dry  sweeping  and  wet  or  watered 
sweeping,  between  plants  with  a  high  dust  count  and  those  with  a 
lower  dust  count,  and  finally  for  such  combinaticms  of  dusty  condi- 
tions as  it  is  possible  to  make.  In  like  manner  we  have  shown  rates 
for  different  conditions  of  personal-service  facilities  and  for  groups 
of  facilities.  We  have  shown  rates  where  bad  toilet  conditions  seem 
to  predominate  and  rates  where  good  conditions  are  found.  We 
have  shown  rates  where  certain  other  hazards  exist.  In  each  case 
an  attempt  has  been  made  to  evaluate  for  such  personal  factors  as  age, 
sex,  length  of  exposure,  and  occupation,  and  to  eliminate  as  far  as 
possible  the  effects  of  other  unhygienic  conditions.  As  pointed  out 
before,  it  is  not  to  be  assimied  that  these  rates  are  refined  to  the  point 
of  giving  an  accurate  relationship  between  these  alleged  contribu- 
tory causes  and  the  rates  of  plumbism  foimd  in  the  various  plants. 
The  probability  is,  however,  that  they  point  with  sufficient  clearness 
to  such  conditions  as  causative  factors,  to  show  that  in  any  program 
for  elimination  of  plumbism  where  lead  is  retained  as  a  component 
part  of  the  glaze  such  factors  must  of  themselves  be  brought  up  to 
standard  requirements  essential  to  the  maintenance  of  plant  hygiene. 

We  repeat  that  in  analysis  of  good  and  bad  conditions  which  migfat 
have  a  relationship  to  the  incidence  of  lead  poisoning  the  factors 
responsible  in  part  for  plumbism  have  not  necessarily  been  exhausted. 
There  are  unrelated  factors,  some  of  which  we  have  noted  and  some 
of  which  we  may  have  overlooked.  Some  of  these  are  immune  from 
analysis,  perhaps,  because  difficult  to  measure  or  detect  and  unre- 
lated to  other  factors  capable  of  being  grouped.  It  has  always  been 
our  purpose,  however,  to  analyze  and  evaluate  or  eliminate  when 
possible,  so  that  the  effect  of  a  single  factor  may  be  as  clear  as  it  is 
possible  to  make  it.  Plant  conditions  do  not  lend  themselves  as 
readily  to  evaluation  as  do  personal  factors,  because  of  certain  diffi- 
culties in  measurement. 
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In  the  jpages  that  follow  an  attempt  is  made  to  correlate  as  many 
of  these  salient  features  as  possible  and  to  show  their  combined  ef- 
fects. Thus,  air  dustiness,  personal-service  facilities,  toilet  condi- 
tions, and  certain  hazards  are  combined,  as  well  as  eliminated  and 
evaluated,  for  the  purpose  of  showing  rates  for  combinations  of  con- 
ditions and  of  assisting  in  placing  responsibility  for  high  rates  of 
plumbism  upon  plant  sanitation,  so  that  neither  plant  managers  nor 
plant  employees  may  shirk  their  respective  responsibilities  in  fur- 
nishing sanitary  conditions  and  in  keeping  and  observing  hygienic 
regulations.  Chur  explanations  are  given  in  detail,  so  that  the  reader 
will  not  jump  at  the  conclusion  that  to  mend  a  given  condition  will 
bring  an  immediate  and  definite  reduction  in  plumbism.  Our  rates, 
then,  are  only  danger  signals  that  are  entitled  to  careful  considera- 
tion, and  should  be  given  sufficient  heed  if  the  dangers  arising  from 
the  use  of  lead  are  to  be  overcome.  The  whole  purpose  of  our  study 
will  be  defeated  if  snap  judgments  are  formed  without  due  considera- 
tion and  without  a  caredful  reading  of  all  we  have  to  say  regarding  the 
causative  factors  of  plimibism.  We  ask  the  reader  to  use  the  same 
statistical  caution  and  studious  care  in  reading  this  report  that  we 
have  in  assembling  the  facts  and  in  analyzing  them. 

Table  LXII  gives  a  summary  of  several  of  the  related  conditions 
previously  mentioned  and  of  some  others  enumerated  under  Appen- 
dix D. 

Table  LXII. — Plumbism  according  to  erniditions  at  plant. 


Condition. 


With  commnn  drinking  cup 

Without  common  driniing  cup 

With  bad  toileta : 

Without  bad  toilets 

With  common  drinking  cup  and  bad  toilet 

Without  common  drinking  cup  and  bad  toftet.. . 

With  open  water  pail 

With  covered  water  palL 

With  (a)  common  dzinking  cup,  (b)  bad  toilet, 

and  (c)  open  water  palL , 

Wtthout  aU  of  (a),  (b),  and  (c)  abore 

With  (d)  poor  illumination 

Without  (d)  poor  illumination 

With  (a),  (b),  (c),  and  (d)  above 

Without  all  of  (a),  (b),  (c),  and  (d)  alwre 

With  (e)  dirty  ware  board 

Without  (e)  dirty  ware  board 

With  (a),  (b),  (c),  (d),  and  (e)  above 

Without  all  of  (a),  (b),  (c),  (d).  and  (e)  above.. . 
Without  any  of  (a),  (b),  (c),  (d),  and  (c)  above.. 

With  (f)  bad  ventilation 

Without  (f)  bad  ventilation 

With  (a),  (b),  (c),  (d),  (e),  and  (f )  above 

Without  all  01(a),  (b),  (c).  (d),  (e),  and  (0  above. 
Withoatany  of  (a),  (b),  (c),  (d),  (e;,  and  (f)  above 

With  16  and  over  bad  conditions 

With  fcom  11  to  15  bad  conditioni}. 

With  from  0  to  10  bad  conriitions 


Posi- 
tive. 


sumi>- 

tiVQ. 


124 
15 
85 
54 
82 
57 

81 

13 

51 
88 

103 
36 
46 
98 

78 

61 

39 

100 

3 

46 

93 

18 

121 

3 

57 

77 

5 


102 
4 
75 
31 
74 
38 

54 

1 

44 

62 

82 
24 
31 
75 

59 
47 
29 
78 
1 

45 
61 
17 
80 
1 

41 
61 

4 


Sugges- 
tive. 


154 
14 

88 
80 
87 
81 

OS 
15 

50 
116 

90 

78 

33 

135 

68 

105 
21 

147 

7 

40 
128 

7 
161 

7 

37 

107 

24 


Nega. 
tive. 


Rate  of  plumblsdi. 


Posi- 
tive. 


1,191 
206 
681 
785 
505 
796 

666 

116 

364 
1|QB2 

680 

716 

209 

1,187 

481 
915 
132 
1,264 
112 

248 

1,148 

52 

1,844 

112 

212 
831 
354 


7.9 
6.1 
9.7 
6.  ft 
9.8 
5.9 

9.0 
8.9 

10.0 
6.8 

10.8 
4.2 

14.4 
6.2 

11.4 
5.4 

17.7 
6.3 
2.4 

12.1 
6.5 

19.2 
7.0 
2.4 

16.4 
7.2 
1.8 


Positive 

andpM> 

sump- 

tlve. 


14.4 
7.9 

18.2 
9.1 

18.6 
9.2 

lfi.0 
9.6 

18.7 
11.6 

19.4 

7.0 

24.1 

11.8 

20.1 

9.6 

8a6 

11.2 

Z.0 

24.0 
10.8 
37.3 
12.2 
3.2 

28.2 

U.0 

2.3 


48891"— 21- 


-11 
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In  addition  to  the  facts  already  noted,  it  will  be  observed  that 
plants  having  combinations  of  certain  bad  conditions  have  also 
higher  rates  of  plumbism.  Plants  having  both  common  drinking 
cups  and  bad  toilet  conditions  have  a  rate  of  positive  plumbism  of 
9.8,  as  compared  with  a  rate  of  5.9  for  other  plants.  Plants  having 
open  water  pails  in  addition  to  these  two  conditions  have  a  rate  of 
positive  plumbism  of  10.0,  as  opposed  to  6.8  for  plants  without  these 
three  conditions.  Plants  where  the  illumination  is  considered  poor 
have  a  rate  of  positive  plumbism  of  10.8,  as  opposed  to  a  rate  of  4.2 
for  those  where  the  illumination  is  considered  adequate.  Plants 
having  all  four  of  the  bad  conditions  named  above  have  a  rate  of  posi- 
tive plumbism  of  14.4,  as  compared  with  the  rate  of  6.2  for  plants  not 
having  all  Tour  of  these  conditions.  Plants  having  dirty  ware  boards 
in  addition  to  these  four  bad  conditions  have  a  rate  of  positive 
plumbism  of  17.7,  while  plants  with  some  but  not  all  of  these  five 
conditions  have  a  rate  of  plumbism  of  6.3,  and  plants  without  any  of 
these  five  bad  conditions  have  a  rate  of  2.4.  Plants 'having  bad 
ventilation  have  a  rate  of  positive  plumbism  of  12.1,  as  compared 
with  the  rate  of  6.5  for  those  where  the  ventilation  is  considered  ade- 
quate. Plants  with  all  six  of  these  bad  conditions  have  a  rate  of 
positive  plumbism  of  19.2;  those  plants  with  some  but  not  all  of  the 
six  have  a  rate  of  7.0;  and  plants  without  any  of  these  six  conditions 
have  a  rate  of  positive  plumbism  of  2.4. 

Plants  having  16  and  more  of  the  bad  hygienic  conditions  noted  in 
Appendix  D  have  a  rate  of  positive  plumbism  of  16.4.  Those  hav- 
ing from  11  to  15  of  the  bad  conditions  have  a  rate  of  positive  plumb- 
ism of  5.3,  and  those  having  10  or  less  of  these  conditions  have  a  rate 
of  positive  plumbism  of  1.3.  The  corresponding  positive  and  pre- 
sumptive rates  are  28.2,  13.0,  and  2.3  per  cent. 

In  Appendix  D  an  array  is  made  of  the  92  plants,  from  that  with 
the  highest  rate  of  plumbism  down  to  that  with  the  lowest. 

This  varies  from  37.1  per  cent  of  positive  plumbism  and  71.4  of 
positive  and  presumptive  plumbism  to  no  plumbism  of  any  kind. 
These  92  plants  are  then  divided  into  three  groups,  about  equal  in 
size.  Speaking  specifically,  there  are  31  plants  in  the  upper  group, 
30  in  the  middle  group,  and  31  in  the  lower  group.  The  unhygienic 
conditions  already  mentioned,  and  some  others — a  total  of  26 — are 
included  in  this  table.  If  a  plant  has  one  of  these  conditions,  a  star 
appears  opposite  the  plant  in  question.  For  example,  the  plant  at 
^he  top  of  the  list,  with  the  highest  rate  of  plumbism,  has  25  stars, 
which  indicate  that  25  out  of  26  conditions  are  found  in  this  plant. 
The  plant  at  the  bottom  of  the  list,  with  0.0  rate  of  plumbism,  has  10 
such  conditions.  Plants  are  found  with  as  few  as  two  of  these  con- 
ditions, noted  in  Appendix  D. 
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Table  LXIII  shows  a  summary  of  the  conditions  existing  in  the 
three  groups  outlined  above.  In  the  31  plants  having  the  highest 
rate  of  plumbism  the  average  length  of  exposure  of  the  workers  is 
12.6  years,  the  average  per  cent  of  soluble  lead  in  the  glaze  is  14.5, 
the  rate  of  positive  and  presumptive  plumbism  for  the  group  of 
workers  examined  in  this  group  is  27.6,  and  the  plants  have  on  an 
average  15  of  these  bad  conditions.  In  the  middle  group  workers 
were  exposed  for  an  average  length  of  11.0  years,  the  average  per 
cent  of  soluble  lead  used  in  the  glaze  is  14.1,  and  the  rate  of  positive 
and  presumptive  plumbism  for  the  group  of  workers  is  8.3,  this 
group  having  an  average  of  12  of  the  bad  conditions.  In  the  lower 
group  the  average  length  of  exposure  is  9.3  years,  the  average  per 
cent  of  soluble  lead  used  in  the  glaze  is  12.7,  the  rate  of  positive  and 
presumptive  plumbism  0.0,  and  the  average  number  of  bad  conditions 
in  these  31  plants  is  9.6. 

These  groups  are  similar  as  far  as  occupational  distribution  is 
concerned.  The  upper  group  averages  about  two  years  older  than 
the  group  its  a  whole.  The  lower  group  is  underaged  by  about  the 
same  amount. 

Table  LXIII. — Summary  of  the  three  plant  groups  as  given  in  Appendix  D. 


Group. 


JJppet  one-third. 
Kiddle  one-third 
Iiower  one-third. 


Number 
of  plants. 


31 
30 
31 


Average 

size. 


221 
ISO 
134 


Length 
of  expo- 
sure. 


12.6 

11.0 

9.3 


Pot  cent 

of  soluble 

load  In 

glaso. 


14.4 
14.1 
12.7 


Average 
of  num- 
ber of 
bad  con- 
ditions. 


15.1 

11.8 

9.6 


Bate  oi 
positive 
and  pre- 
sumptive 
plnm- 
Dism. 


27.6 

as 
ao 


In  Table  LXIV  an  attempt  is  made  to  split  each  of  these  groups 
into  two,  making  a  total  of  six  groups  arrayed  according  to  the  rate 
of  plumbism. 

Table  LXIV. — Rates  of  plumbism  and  average  number  of  bad  plant  conditions  when 

plants  in  Appendix  D  are  divided  into  six  groups. 


Group. 


U  pper  one^ixth . . 
FuCh  one-sixth... 
fourth  one-sixth. 
TUrd  one-sixth... 
Second  onedxth . 
Xxywer  one-sixth . . 


Number 
ofplant*^ 


Rate  of 
positive 
and  pre- 
sumptive 

plum- 
I     Dism. 


15 
10 
15 
15 
Id 
15 


37.8 
21.0 
11.9 

3.8 

ao' 
ao 


Average 
number 
of  bad 
condi- 
tions. 


16.7^ 
13.6" 
12.2 
1L3 

las 

8.3 


In  this  table  it  is  noted  that  the  upper  group  of  15  plants,  with 
a  rate  of  plumbism  of  37.8,  has  an  average  of  approximately  17  of  the 
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plant  conditions  given  in  Appendix  D.  The  next  group,  with  a  rate 
of  positive  and  presumptive  plumbism  of  21 .0,  has  an  average  of  aboat 
14  of  these  bad  conditions;  the  next  lower  group,  with  a  rate  of  posi- 
tive and  presumptive  plumbism  of  M.^,  has  an  average  oi  12  sodi 
conditions;  the  next  lower  group,  with  a  rate  of  positive  and  pre- 
sumptive plumbism  of  3.8,  has  an  average  of  approximately  11  of 
these  bad  conditions;  and  the  next  two  lower  groups,  with  a  rate  of 
jdumbism  of  0.0  per  cent,  has  10  in  the  oj^e  <case  aad  S  in  the  other  of 
tile  bad  conditions  mentioned  in  Appendix  D. 

The  Pearson  coefficient^  between  tiie  rate  of  positive  and  pre- 
sumptive plumbism  of  these  92  plants  as  shown  in  App^idix  D,  ajid 
the  number  of  bad  hygienic  conditions  as  shown  in  this  Bame  table  is 
found  to  be  0.666.  This  signifies  that  where  the  rate  of  plumbiBm  is 
high  the  chance  that  4^e  number  of  bad  conditions  will  be  hi^  also 
is  about  two  out  of  three. 

Chart  8  shows  in  graphical  form  the  relation  mentioned  in  iSiis 
last  paragraph — ^namely,  that  between  the  rate  of  lead  poisosiBg  in 
these  92  plants  and  (ihe  number  of  unhygienic  conditions  with  which 
the  workers  must  come  in  contact.  The  plants  are  arrayed  so  that  the 
plant  having  the  highest  rate  of  positive  and  presumptive  plumbism 
is  at  the  left  of  the  figure  and  those  wi  th  a  0 .0  rate  are  at  the  right.  No 
smoothiqg  is  employed  in  the  curve  which  shows  the  rate  of  plumbism. 

It  should  be  noted  that  these  plants  are  arrayed  in  order  of  rate 
of  positive  and  presuniptive  plimxbism,  except  that  the  plants  with 
the  0.0  rate  of  plumbism  are  arrayed  in  order  of  number  of  unhygienic 
conditions.  The  curve  showing  the  number  of  unhygienic  ooaxditioDs 
is  smoothed  by  a  moving  average.  A  study  of  "figmre  8  shows  liiat 
these  curves  follow  eachotb^  rather  <dosely  and  str^igth^i  the  signifi- 
cance c^  the  Pearson  coefficient,  0.666,  in  placing  m  large  respansi- 
bility  upon  plant  conditions  for  the  causes  of  lead  poisoning  found  in 
the  survey. 

A  COMFARISaN  OFTHfiS  IKVB0TIOATION  Wim  ffSE  FMGMEltJAMtHWi 

In  a  previous  chapter  we  have  called  attention  to  the  surreys  Tosde 
by  Hamilton  and  by  Hayhiu^t  and  others.  Doubtless  there  are  those 
who  will  want  to  compare  the  results  obtained  to  determine  whether 
as  time  passes,  improvements  have  resulted  in  working  conditions,  and 
the  lead  hazards  of  the  industry  hav«  been  made  l^ss  injurious  to  the 
workers.  Such  a  comparison  can  hardly  be  made,  because  of  the 
differences  in  the  manner  of  making  the  surveys.  While  these  stodies 
are  all  rather  recent,  they  are  separated  by  sufficient  time  so  that  no 
investigation  enroached  upon  the  plan  of  the  other.  The  investiga- 
tion conducted  by  Dr.  Hamilton  is  a  period  investigation,  and  the 

1  Perfect  correlation  aoDordtng  to  the  FeBison  coefficient  is  1.000. 
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oases  at  lead  poisoning  vhicb  she  reports  are  those  developing  is.  the 
yeara  1910  and  Idll.  Her  cftsea  ^  plumbism,  it  would  seem,  rep- 
neent.  the  cases  of  lead  o^o  and  attacks  of  lead  pois<Hiing,  and  her 
rates  no  doubt  indicate  attadc  rates.  The  isTesttgaticm  eonducted 
by  I>r.  Hayburst  is  a  statuB  inveetigatioD  and  shows  the  conditioDs 
be  found  in  exiateuee  in  the  jdants  at  the  time  of  his  iaTeetigatioo. 


*     3     «      « 


Our  investigation  is  also  a  status  study  and  shows  jtist  what  we  found 
among  the  potters  of  the  92  plants  which  came  under  our  study. 

In  Dr.  Hamilton's  study,  perhaps  relatively  few  of  the  lead  cases 

came  under  her  direct  observation,  since  she  obtained  information 

concerning  the  larger  part  of  her  cases  from  local  physicians.'     Others 

■were  obtained  from  hospital  records,  through  personal  questioning 

*  BdUbUu  of  the  U.  B.  Buiwu  of  labor  N'o.  lOt,  p.  a. 
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and  examination,  from  reports  of  fellow  workers,  and  a  few,  from 
certain  labor  organizations."  There  is  no  record  in  her  survey  of  the 
exact  number  of  physical  examinations  made,  nor  of  the  manner  of 
making  an  examination,-  nor  of  the  exact  diagnosis  for  lead  poisoning. 
In  Dr.  Hayhurst's  study  it  seems  that  the  greater  number  of  cases 
reported  by.him  were  found  by  direct  physical  examination,  altiiough 
some  of  the  cases  included  were  reported  to  him  and  were  diagnosed 
as  lead  poisoning  upon  hearsay  evidence.  In  our  study  every  case 
of  lead  poisoning  which  we  report  was  found  by  a  careful  physical 
examination  and  by  a  careful  diagnosis.  Table  LXV  shows  in  detail 
the  differences  of  these  three  investigations. 

Table  LXV. — Scope  of  eacK  survey. 


Date 

Kiiid 

Location 

Number  of  plants. . 

Number  of  employ- 
ees. 

Number  exposed . . 

Number  examined. 

Number  of  cases  re- 
ported. 

Rate 

Directed  by 

Sources 


.  Hamilton. 


Hayhurst. 


1911-12 

Period 

9  States 

68 

N  0  record 

2,505 

No  record 

179inl910 

I331inl911 

fl910,7.2 

[1911,13.2 

Labor  Department 

Reports  from:  (1)  Physl- 
siciaus,  (2)  hospital  rec- 
ords, (3)  questioning  and 
examinations.  (4)  re- 
ports from  feUow  work- 
ers, and  (5)  labor  unions. 


1914 

status 

Ohio 

47 

8,146 

2,586 

No  record 

Ohio  State  Board  of  Health. 

Physical  examinations  and 
by  reported  cases  not 
observed. 


Fraent  study. 


191»-2a 
Status. 

New  Jersey,  Ohio.  «.««». 
sylvanJa,  west  Vlnliiia. 

17,297. 

1,900. 
1,809. 

FoimdfZTa 

15U). 

United  States  Pnblle 
Health  ServloeL 

Physical  examlnatloos. 


It  should,  perhaps,  he  pointed  out  that  of  the  total  17,297  em- 
ployees we  found  1,902  engaged  in  occupations  where  they  are  exposed 
to  a  lead  hazard,  while  in  Dr.  Hayhurst's  study  out  of  8,146  persons 
employed  in  the  47  plants  under  discussion  as  many  as  2,585  are 
stated  to  be  exposed  to  a  lead  hazard.  In  other  words,  we  find  1 1  per 
cent  of  the  pottery  employees  exposed  to  lead  hazards,  while  I>r« 
Hayhurst  found  approximately  32  per  cent  exposed.  Of  these,  1,902, 
we  examined  1 ,809,  or  95  per  cent,  of  those  exposed.  We  did  not  will- 
fully fail  to  examine  any  exposed  person.  We  found  139  cases  of  posi- 
tive lead  poisoning  among  the  1,809  persons  examined,  or  7.7  per  cent 
of  those  examined  were  found  to  be  suffering  from  positive  plumbism. 
Our  positive  and  presumptive  rate  is  13.5.  Dr.  Hayhurst  foimd  only 
109  out  of  2,585,  or  4.2  per  cent,  of  those  examined  and  reported  upon. 
In  the  absence  of  any  diagnosis  we  do  not  know  what  he  includes.  It 
seems  to  us  that  ho  has  included  an  oversized  number  of  employees  in 
order  to  get  2,585  exposed  persons.     If  we  take  our  rate  of  11  per  cent 


s  Bulletin  of  the  U.  8.  Bureau  of  Labor  No.  104,  p.  8. 


OOMPABXSON  WITH  FOBMBR  SUBVEYS. 


167 


of  his  total  number  employed,  8,146,  his  109  cases  would  give  a  rate 
of  plumbism  of  12.2.  This  differs  by  a  less  amount  from  our  positive 
and  presumptive  rate  of  13.5.  This  difference,  however,  might  be 
explained  because  of  a  difference  in  diagnosis  or  because  of  a  different 
distribution  among  occupations  or  sexes,  or  because  of  a  difference  in 
the  selection  of  plants,  or  because  of  his  lai^e  list  of  decorators.  In 
other  words,  a  different  set  of  samplings  might  be  expected  to  effect, 
in  a  small  way,  some  differences  in  the  results  of  these  investigations. 
It  is  difficult  to  make  a  comparison  between  our  rates  of  plumbism 
and  the  rates  found  by  Dr.  Hamilton,  on  account  of  the  differences 
which  we  have  pointed  out  in  the  manner  of  making  these  surveys. 
Table  LXVI  gives  in  more  detail  the  differences  in  the  results  of  these 
investigations.  In  this  table  we  have  made  a  comparison  by  age  dis* 
tribution,  by  length  of  exposure,  and  by  occupation.  We  have  no 
data  showing  sex  distribution  of  either  of  the  two  earlier  studies. 

Table  LXVI. — Results  of  each  survey. 


Hamilton 

i. 

Hayhursl 

t. 

Present  study. 

Re- 
ported. 

Lead 
oases. 

Bate. 

Exam- 
ined 
and  re- 
ported. 

Lead 
cases. 

Bate. 

Exam- 
ined 

Posi- 
tive 
lead 
cases. 

^ 

M%  (TEAB8). 

Under  20 

75 

2,035 

824 

78 

55 

5 

66 
19 

8 
11 

6.7 
3.2 
5.9 

ia3 

20.0 

218 
855 
235 
173 
828 

2 
44 

28 
18 
47 

0.9 

20-39 

£.1 

40-44 

11.9 

45-^9 

10.4 

50 : 

14.3 

Total 

2,585 

109 

4.2 

1,809 

139 

7.7 

E3CP08VBX  (TXABS). 
(M).9 

38 
36 
63 
49 

6 
35 
25 
43 

289 
392 

a»4 

720 

3 

17 

•   19 

93 

1.0 

1-4.9 

4.3 

5-9.9 

6.5 

10  plus 

12.9 

Total 

lg6 

109 

4.2 

1,695 

132 

7.8 

OCCX7PATION. 

Olfu^p  m^x«r 

51 
245 
205 
311 
474 

45 
1,217 

37 

9 

81 

19 

2 

36 

4 

7 

1 

17.7 

12.7 

9.3 

.6 

7.6 

8.9 

.6 

2.7 

112 
292 
220 
104 
707 
78 
82 
269 

11 

46 

10 

3 

40 

3 

3 

17 

9.8 

Dipper 

"Vm 

221 

92 
27 

25.2 
12.2 

15.8 

DiDDera*  hdper 

4.5 

Ware  cleaner , 

2.9 

01nRt-)rf In  nlftCAT , 

464 

19 

4.1 

7.0 

^iggw  washer 

4.1 

l>eoorator 

20 

3 

15.0 

9.4 

Other 

6w3 

Total 

1,070 

141 

13.2 

2,585 

109 

4.2 

1,809 

189 

7.7 

In  Dr.  Hamilton's  study  no  full  record  is  given  of  the  age  distribu- 
tion of  those  coining  under  her  investigation.  The  figures  furnished 
here  from  Dr.  Hayhurst  are  taken  from  the  Ohio  PubUc  Health 
Joiu*nal  of  October,  1919.  Our  age  groups  are  made  to  conform  in 
class  interval  to  those  of  Dr.  Hayhurst.     Perhaps  we  should  point  out 
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that  there  is  indnded  here  in  the  20-30  age  period  about  four-fifths  of 
all  the  workers  included  in  the  Hayhurst  study.  Both  distributioDs, 
however,  agree  in  the  gradually  increasing  rate  of  plumbism,  as  the 
age  of  the  worker  advances.  Under  length  of  exposure  neither  the 
Hamilton  nor  the  Hayhurst  studies  show  the  rates  for  the  various 
periods  of  exposure.  Under  the  occupational  distribution  it  should 
be  observed  that  almost  half  of  the  Hayhurst  cases  are  decorators, 
among  whom  he  found  an  extremely  low  rate  of  plumbism — only  0.6 
per  cent.  In  our  survey  we  are  imable  to  find  that  the  colors  used  in 
decorating  contain  a  great  amount  of  lead,  or  at  least  of  soluble  lead 
compound.  The  colors  are  generally  mixed  with  oil,  and  most  deco- 
rators do  not  come  in  contact  with  the  lead  used  in  glazing.  Iliere  is 
seldom  any  tinting  or  ground  laying  in  lead.  We  therefore  examined 
only  such  decorators  as  seem  to  come  in  contact  with  the  lead  used  in 
the  glaze. 

The  Hayhurst  rate  is  less  than  that  found  in  our  study.  TTjg  rate 
for  dippers'  helpers  is  over  twice  as  high  as  ours,  while  for  glost-kiln 
placers  it  is  about  the  same  as  ours.  The  rate  for  sagger  washers  is 
double  ours.  The  rates  foimd  by  Dr.  Hamilton,  25.2  for  enameleis 
and  millworkers  and  dippers,  12.2  for  dippers'  helpers,  and  15.0  for 
decorators,  are  all  higher  than  ours;  however,  as  pointed  out  before, 
it  is  difficult  to  make  a  comparison  between  these  two  studies,  on 
account  of  the  different  ways  in  which  these  investigations  were  made. 

In  making  the  above  comparisons  we  have  not  attempted  to  find 
fault  with  the  manner  of  conducting  these  former  surveys  nor  with 
the  results  obtained  by  them,  but  we  have  tried  to  point  out  the 
essential  differences  in  the  manner  and  method  of  conducting  these 
investigations,  so  that  anyone  interested  in  making  a  comparison 
of  the  results  of  the  three  studies  will  have  before  him  the  reasons 
why  a  close  comparison  of  the  rates  can  not  be  made. 

GENERAL   SUMMARY. 

It  has  been  shown  how  these  cases  of  lead  poisoning  are  distributed 
among  the  various  occupations  of  the  pottery;  how  they  are  distrib- 
uted among  the  various  types  of  wares  manufactured  by  the  potterf 
establishment,  and  how  they  are  distributed  among  the  various 
plants  with  respect  to  the  various  amounts  of  soluble  lead  used  in 
their  glazes.  The  distribution  of  plumbism  has  also  been  shown 
according  to  various  unhygienic  conditions  found  in  the  plant,  and  it 
has  been  pointed  out  how  these  conditions,  without  doubt,  are  factors 
fostering  plumbism.  We  have  pointed  out  how  certain  personal 
habits,  including  eating  and  drinking,  have  affected  the  rate  of 
pliunbism  among  pottery  employees.     We  are  not  able  to  charge  any 
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given  per  cent  of  lead  poiaoning  or  of  the  causes  of  lead  poisoning 
to  the  plants  and  to  plant  conditions  and  the  remaining  per  cent  to 
the  personal  habits  of  the  employees.  We  are  not  willing  to  say  that 
one  contributes  more  toward  the  incidence  of  lead  poisoning  than  does 
the  other.  The  recommendations  to  be  made  iniSi  affect  both  the 
emfdoyer  and  the  employee. 

Incidental  remarks  have  been  made  concerning  the  responsibihty 
of  keeping  the  planls  clean  and  of  having  certain  sanitary  conditions 
about  the  plants  in  operation.  It  seems  to  the  investigators  that 
under  the  prevailing  system  of  piecework  the  responsibility  for  these 
matters  is  not  definitely  placed.  The  dipper^  for  example,  is  some- 
what interested  in  tinning  out  as  many  pieces  as  possible  of  dipped 
ware.  The  size  of  the  output  is  the  basis  upon  which  he  is  paid. 
He  receives  pay  from  which  he  in  turn  pays  his  helpers.  His  depart- 
ment represents  in  a  way  an  independent  organization  within  the 
pottery  institution.  Likewise  the  kihi-placing  and  certain  other 
operations  as  well  are  conducted  rather  independently  of  each  other. 
The  cleanliness  of  the  rooms  and  the  time  of  cleaning  them  in  some 
instances  may  be  charged  to  employees,  rather  than  to  the  plant 
management.  Each  foreman,  while  in  a  way  responsible  for  his 
special  room  or  department,  may  not  be  especially  interested  in  cer- 
tain hygienic  conditions  which  our  survey  shows  to  be  of  importance. 
A  de&iite  placement  of  responsibility  ought  then  to  be  determined 
upon  both  by  the  plant  owners  and  by  the  employees  as  to  the 
matter  of  placing  and  keeping  the  pottery  establishment  in  hygienic 
condition.  ♦ 

In  this  connection  it  might  be  pointed  out  that  very  little  instruc- 
tion is  given  to  the  pottery  worker  concerning  the  hazards  in  which 
he  works  and  concerning  the  habits  that  he  should  form  and  the  pre- 
cautions which  he  should  observe  in  handling  lead  glaze.  In  fact, 
it  seems  to  the  investigators  that  those  in  charge  of  the  plants  are 
either  indifferent,  or  careless,  or  ignorant  in  regard  to  lead  hazards. 
In  reply  to  our  inquiries  a  few  of  the  plants  denied  having  any  lead 
hazards  and  denied  having  any  cases  of  lead  poisoning  among  their 
workers.  For  example,  one  plant  says:  '*  We  use  no  soluble  lead." 
In  later  correspondence  this  same  plant  says:  ''We  use  about  23  per 
cent  of  white  lead."  Our  analysis  of  the  glaze  from  this  plant  shows 
a  content  of  22.64  per  cent  of  total  lead  and  of  21.77  per  cent  of 
soluble  lead.  This  plant  also  had  one  case  of  presumptive  plumbism. 
In  several  of  the  other  plants  cases  of  lead  poisoning  were  found 
where  the  existence  of  cases  had  been  denied.  One  plant  said  that 
we  would  find  that ''  the  supposed  cases  of  lead  poisoning  in  potteries 
is  rather  a  sort  of  myth."     Four  cases  of  positive  lead  poisoning  were 
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found  among  the  employees  of  this  firm.  However,  whatever  may 
be  the  attitude  of  the  plant  managers  and  of  the  workers,  we  have 
furnished  information  concerning  the  hazards  of  lead  and  the  condi- 
tions that  foster  lead  poisoning.  Sufficient  cases  have  been  diag- 
nosed and  sufficient  data  have  been  collected  regarding  plant  condi- 
tions and  concerning  the  habits  of  workers  to  warrant  us  in  making 
certain  definite  recommendations,  which,  if  carried  out,  should  tend 
to  reduce  the  possibilities  of  lead  poisoning  to  a  minimum. 


PART  V. 

MEANS   AND   METHODS   OF   REDUCING   THE    HAZARD    OF 

LEAD  IN  THE  POTTERY  INDUSTRY. 


In  this  research  in  the  pottery  occupations  certain  factors  have 
been  shown  which  should  be  considered  in  the  light  of  their  eflFect  in 
inducing  lead  poisoning  among  workers  in  certain  processes  where 
lead  is  used.  It  has  been  difficult  to  place  the  responsibility  for  these 
conditions,  nor  is  it  deemed  best  for  us  to  try  to  place  it.  We  are 
more  interested  iq  calling  attention  to  the  hazards  present  and  in 
pointing  out  preventive  measures  for  the  elimination  or  control  of 
these  hazards. 

If  lead  is  used,  certain  precautions  must  be  observed. 

The  worker  who  is  really  anxious  to  protect  himself  should  heed  the 
following  advice: 

INDIVIDUAL  MEANS  AND  METHODS. 

FOOD. 

1.  Always  eat  a  good  break&st  before  going  to  work.    Drink  plenty  of  milk.    The 

presence  of  food  in  the  stomach  helps  to  prevent  the  lead  from  getting  into  the 
system. 

2.  Take  a  lunch  or  drink  milk  in  the  middle  of  the  forenoon  and  in  the  middle  of  the 

afternoon. 

3.  Never  eat  or  drink  in  the  workroom. 

4.  Do  not  keep  drinking  water  in  imcovered  vessels  in  the  workroom.    (If  you  drink 

from  such  vessels  you  drink  diluted  glaze. ) 

CLormNG. 

1.  Never  wear  street  clothes  nor  street  shoes  in  the  workroom;  keep  them  in  closed, 

ventilated,  individual  lockers  in  some  other  part  of  the  building. 

2.  Never  keep  work  clothes  in  lockers  used  for  street  clothes.    Never  wear  work 
•     clothes  to  your  home;  you  expose  your  family  to  lead  poisoning  by  doing  so. 

3.  If  you  work  in  dust,  wear  a  respirator. 

CLEANLINESS. 

1 .  Do  not  chew  tobacco  or  gum  while  at  work. 

2.  Do  not  expectorate  on  the  floor. 

3.  Do  not  wear  a  besrd.    If  you  wear  a  mustache,  keep  it  short  and  do  not  stroke  it 

during  working  hours. 

4.  Keep  hair  covered  in  the  workroom. 

5.  Keep  dirty  fingers  away  from  the  mouth  and  nose. 

6.  Before  eating  and  before  leaving  the  plant  always  wash  hands  and  face  with  hot 

water  and  soap.    Use  a  brush  on  the  hands  and  clean  the  fingernails.    Rinse 

the  mouth. 

171 
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7.  Use  individual  soap  and  towelB. 

8.  Always  take  shower  before  putting  on  street  clothes. 

9.  Keep  body  clean: 

(a)  Outdde,  by  bathing  in  warm  water  at  least  tmce  a  week; 

(5)  Inside,  by  drinking  plenty  of  water.    Keep  your  bowels  moving  at  least 

once  a  day;  regularity  in  time  of  movement  helps  to  maintain  health; 
constipation  invites  lead  posioning. 

10.  Keep  teeth  clean  and  in  order.    See  a  dentist  periodically.    A  man  with  bad 

teeth  and  gums  is  seldom  healthy. 

11.  Do  not  stir  up  dust;  always  insist  on  moist  sweeping  and  moist  dusting  of  work 

benches  and  walls. 

STIMULANTS. 

1.  Never  drink  alcohol  in  any  form;  it  greatly  increases  the  danger  and  severity  o£ 
lead  poisoning.  Excessive  use  of  any  stimulant  lowers  resistance  and  increases 
danger  of  lead  poisoning. 

FBBSH  AIR. 

1.  Always  insist  on  plenty  of  fresh  air  in  the  workroom. 

MEDICAL  AID. 

1.  Learn  all  you  can  about  lead,  its  compounds,  their  uses,  their  elects  upon  the 

hiunan  body,  so  that  you  may  continue  your  work  without  danger  and  intelli- 
gently protect  yourself  and  your  family. 

2.  (Consult  a  physician  if  you  notice  the  frequent  occurrence  of  the  following  symp- 

toms: 
(a)  Loss  of  appetite. 

(6)  Indigestion. 

(c)  Constipation. 

(d)  Nausea. 
(«)  Vomiting. 

(/)  Pains  in  stomach. 

(g)  Disturbed  sleep. 

(h)  Dizziness. 

(i)  Weakness  of  arms,  limbs,  or  body. 

(j)  Muscular  cramp. 

(Jb)  Neuritis. 

{I)  Loss  of  weight.  « 

WORKBOOM  PRACTICES. 

Remember  that  if  you  do  not  look  out  for  your  own  health,  you  can  not  expect 
anyone  else  to  look  out  for  it. 

1.  Don't  dust  off  your  workbench  with  your  apron  or  with  an3rthing  Hiat  wiD  raise 

dust.    If  you  must  remove  dust,  do  it  by  a  wet  method. 

2.  Don't  clean  off  ware  on  work  apron. 

3.  Avoid  splashing  or  spilling  of  glase,  both  when  canying  and  when  dipinng,  lest 

the  glaze  be  raised  as  dust  later. 

4.  See  that  ware  boards  are  kept  clean  and  free  from  glaze  so  that  no  dust  will  be 

raised  in  handling  them. 

5.  Avoid  raising  or  scattering  dust  in  any  operation — sweeping,  brushing,  fettlii)g. 

walking,  lifting,  or  moving  ware,  saggers,  or  other  equipment  and  materials. 

All  these  are  precautions  which  the  mdividual  may  take  to  safe- 
guard himself  against  the  hazard  of  his  trade  or  occupation,  lliese 
same  precautions  are  of  further  importance  because  they  also  con- 
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^ce  to  the  maintenance  of  health,  which  would  manifestly  be  mate- 
rially increased  if  certain  plant  f  aciUties  and  working  conditions  were 
raised  to  high  standard  of  industrial  hygiene  and  sanitation. 

It  has  been  shown  in  the  early  part  of  this  report  that  the  ordinary 
features  of  plant  hygiene  have  been  woefully  neglected  in  the  potter- 
ies. When  grouped  the  improvements  needed  are  so  numerous  as 
to  give  the  impression  that  the  cost  of  their  installation  would  be 
prohibitive.  It  is  not  our  purpose  here  to  dictate  a  program  for 
plant  hygiene  which  should  be  accepted  in  its  entirety  by  each  and 
every  pottery;  we  would,  however,  emphai^ize  the  fact  that  working 
conditions  have  a  direct  bearing  upon  the  health  and  efficiency  of 
the  worker,  upon  the  quantity  and  quality  of  his  production,  and 
hence  are  vital  factors  in  production  cost.  It  is  obvious  that  the 
worker  is  handicapped  in  carrying  out  the  foregoing  recommenda- 
tions in  full  if  the  personal  service  facilities  which  are  foimd  in  all 
modem  plants  are  not  provided.  We  have  seen  that  they  are  not 
provided  in  the  majority  of  plants  studied. 

PLANT  MEANS  ANB  METHODS. 

WATER. 

It  is  good  policy  and  an  economic  practice  to  install  and  to  main- 
tain an  adequate  supply  of  pure  drinking  water;  bubblers,  conve- 
niently placed,  and  water  of  always  palatable  temperature. 

BATHING  FACnjTIES. 

As  an  aid  toward  the  eUmination  of  the  hazard  of  lead  poisoning 
to  the  pottery  worker  adequate  and  ample  bathing  facilities  should 
be  provided  in  all  potteries.  These  facilities  should  consist  of  ade- 
quate, dressing  rooms,  with  lockers  provided  (either  two  lockers  per 
man  or  one  with  a  partition  divided  into  two  distinct  and  separate 
compartments),  sufficient  in  size  to  accommodate  on  the  one  side 
the  working  clothes  and  equipment  of  the  worker  and  on  the  other 
his  street  clothing. 

Sufficient  washbasins  or  bowls  and  ample  shower  baths,  with  run- 
ning hot  and  cold  water,  shoidd  be  provided  for  the  use  of  the  workers. 
Individual  soap  and  towels  should  be  used.  It  should  be  a  part  of 
the  plan  of  the  plant  management  to  educate  the  employees  to 
appreciate  the  many  advantages  gained  by  the  use  of  bathing  facili- 
ties and  by  the  ehmination  of  common  soap  and  common  towels. 

TOILET  FACIUTU3S. 

If  accumulated  for  a  year  the  average  time  lost  in  going  to  poorly 
located  toilets  would  more  than  pay  for  installations  in  places  more 
convenient  as  to  location  and  distance  from  the  place  of  work. 
Old-fashioned  privy  vaults  are  not  tolerated  to-day  in  any  commu- 
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nity  where  public  health  is  appreciated  and  should  not  be  found  in 
any  plant  whore  sanitary  ware  is  manufactured.  The  use  of  them 
is  both  poor  economy  and  bad  advertising.  All  toilets  should  be 
located  with  regard  to  the  number  of  workers  and  the  distance  from 
their  place  of  work.  Careful  supervision  of  the  condition  of  the 
toilets  should  be  maintained  as  to  cleanliness,  heat,  ventilation,  light, 
repair,  and  supplies,  and  othep  factors,  the  absence  of  which  tends 
to  discourage  the  use  of  the  toilets. 

The  plant  management  should  impress  upon  the  employee  the 
dangers  resulting,  where  there  is  a  lead  hazard,  from  prolonged  delay 
in  the  use  of  toilet  facilities.  If  this  delay  could  be  overcome  it  ia 
quite  possible  that  the  number  of  cases  of  plumbism  would  decrease. 

CUSPTOORS. 

Ample  provision  of  cuspidors,  well  distributed  throughout  the 
plant,  with  strict  supervision  of  their  daily  cleaning  and  sterilization 
is  a  sanitary  necessity  to  prevent  the  spread  of  sputum-borne  dis- 
eases.    Expectoration,  except  in  such  cuspidors,  should  be  prohibited. 

SPECIAL  CLOTmNG. 

Workers  should  be  encouraged  in  the  use  of  overalls,  aprons,  caps, 
head  covers,  and  respirators.  It  is  to  the  interest  of  the  plant  to 
impress  upon  the  workers  the  advantages  of  this  special  clothing. 

LUNCH  ROOMS. 

In  many  plants  with  large  personnel  it  has  been  foimd  profitable 
^d  beneficial  to  install  cafeterias  or  restaurants.  Employees  are 
thereby  encouraged  to  eat  away  from  their  work  and  have  the  privi- 
lege of  obtaining  their  meals  at  low  cost.  In  the  larger  potteries  such 
facilities  should  be  instituted. 

If  the  number  of  workers  be  too  small  to  warrant  the  installation 
of  a  restaurant,  a  lunch  room  should  nevertheless  be  provided  and 
should  be  centrally  located,  but  not  adjacent  to  any  hazardous  pro- 
cess that  creates  dust,  smoke,  or  fumes.  Tables,  chairs,  water,  heat^ 
light,  and  ventilation  should  be  provided,  and  the  room  should  be 
made  as  attractive  as  possible.  In  some  plants  it  has  been  found  wise 
to  have  the  lunch  room  in  combination  with  the  recreation  room^ 
with  pianos,  phonographs,  and  other  facilities  for  amusement  as 
added  attractions  to  induce  the  workers  to  eat  in  lunch  room. 

Educating  the  worker  as  to  the  danger  of  eating  in  the  workrooms 
and  of  failing  to  wash  before  eating  is,  however,  as  essential  as  the 
provision  of  cafeterias  and  lunch  rooms  if  the  plant  management 
expects  to  decrease  the  amount  of  lead  poisoning. 
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PLANT  HYGIENE. 

nXtlMINATION. 

It  is  hard  to  justify  on  any  grounds  the  maintenance  to-day  of 
workrooms  where  the  light,  either  natural  or  artificial,  is  so  inadequate 
as  to  increase  the  occupational  health  hazard,  as  well  as  to  interfere 
with  speed  and  Accuracy  in  production.  There  are  on  the  market 
simple  measuring  instruments  by  which  every  plant  manager  may 
ascertain  for  himself  the  degree  of  illumination  at  the  work  plane  of 
his  employees. 

By  simple  determinations  and  at  a  slight  cost  improvements  in 
lighting  may  be  introduced,  the  production  of  the  worker  increased, 
and  losses  from  spoilage  decreased. 

Careful  consideration  must  be  given  to  the  processes  in  each  plant 
as  to  the  amount  of  illumination  required.  Care  must  be  taken  to 
avoid  the  creating  of  poorly  illuminated  areas,  which  tend  to  cause 
the  sweeper  to  fail  to  remove  trade  waste  or  dust  or  which  encourage 
carelessness  in  cleaning  and  consequent  dustiness.  It  is  these  poorly 
illuminated  areas  that  harbor  increased  plant  dustiness,  with  its 
corresponding  injury  to  the  worker. 

It  will  be  found  possible  in  many  cases  to  improve  the  iQumination 
by  removing  obstructions,  cleaning  and  painting  the  walls,  regular 
cleaning  of  glass  windows,  doors,  and  skylights,  and  the  careful  dis- 
tribution of  artificial  lights.  In  artificial  illumination  care  must  be 
given  to  type,  intensity,  distance  from  the  plane  of  work,  position, 
maintenance,  and  glare. 

VENTILATION. 

Ventilation  is  fundamental  to  plant  hygiene. 

In  most  plants  to-day  the  natural  ventilation  is  seldom  satisf actory, 
and  this  is  true  of  the  pottery  plants,  yet  few  had  provisions  for 
artificial  ventilation. 

Pottery  managers  should  carefully  analyze  air  conditions,  deter- 
mining the  adequacy  or  inadequacy  of  the  ventilation  by  the  number 
of  cubic  feet  of  air  per  worker,  the  number  of  fresh-air  openings,  air 
conditions  as  to  temperature  and  humidity,  the  rate  of  motion  of  air 
into  the  room  and  the  character  of  the  processes  therein,  and  air 
dustiness  or  other  forms  of  contamination. 

Natural  ventilation  should  be  improved,  and  in  all  processes  where 
dust  is  created  artificial  ventilation  should  be  installed. 

DUST  AND  DUST  PREVENTION. 

The  total  loss  caused  by  dust  to  employers  and  employees  through 
respiratory  diseases  and  lead  poisoning  can  not  be  estimated  in  dol- 
lars and  cents.  That  the  loss  is  great  is  proved  by  the  sick  benefits 
and  death  benefits  paid  for  this  class  of  diseases  by  the  various  or- 
ganizations of  employees. 
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If  the  plant  management  and  employees  could  be  brought  to  realize 
that  the  greatest  danger  they  have  in  the  pottery  industry  is  a  pre- 
ventable one — namely,  dust — and  if  they  gave  careful  consideration 
to  the  annual  losses  caused  thereby,  we  feel  sure  that  the  following 
practices  would  be  discontinued : 

1.  Dry  sweeping. 

2.  Sweepmg  during  work  hours. 

3.  Dirty  ware  boards. 

4.  Open  glaze  containers  other  than  dipping  tubs. 

5.  Lack  of  care  in  handling  -material  so  as  to  prevent  dust. 

6.  Splashing  and  spilling  of  glaze. 

7.  Brushing,  polishing,  and  fettling  without  provisions  for  the 

removal  of  the  dust  created. 
Stringent  rules  should  be  made  and  enforced  to  prevent  the  above 
practices,  and  in  turn  ther  plant  management  should  install  the  fol- 
lowing modem  improvements  and  methods  in  the  plants: 

1.  Wet  sweeping  after  work  hours. 

2.  Scraping  and  cleaning  ware  boards  to  remove  all  glaze  and 

dust  before  reuse. 

3.  Mixing  all  glaze  and  handling  material  under  an  exhaust  in 

so  far  as  practicable. 

4.  The  use  of  some  impervious  material  for  dipping-room 

walls  and  floors  and  arranging  them  so  that  they  can  be 
washed  down  periodically. 

5.  Exhausts  and  hoods  on  all  dust-creating  processes,  such  as 

polishing,  brushing,  and  fettling. 

6.  Keeping  all  lead  compounds  and  compounds  in  dry  or  fine 

granular  condition  in  covered  bins  or  bowls- 

PLANT  BUILDINGS. 

To  outline  a  plant  program  for  the  adaptation  of  plant  buildings 
to  sanitary  usage,  so  as  to  reduce  the  hazards  from  lead,  would  neces- 
sitate a  list  of  changes  which  to  any  pottery  manager  would  appear 
costly  and  hence,  in  the  thought  of  trade,  prohibitive.  There  are 
certain  changes  which  must,  however,  appeal  even  to  sixth  critics  as 
essential.  Old  buildings  so  occupied  as  to  cause  excessive  carrying 
of  raw  glaze  or  of  unJBred  glazed  ware  or  long  carrying  from  tub  to 
racks  and  from  racks  to  kilns  might  profitably  be  rearranged  so  that 
a  continuous  routing  of  ware  would  be  possible;  in  fact,  the  intro- 
duction of  overhead  carriers  would  be  both  profitable  and  safe.  In 
other  plants  where  the  floors,  workbenches,  and  walls  are  of  rough 
surfacing,  collecting  and  holding  the  dust  after  sweeping,  a  resurfac- 
ing to  obtain  a  smooth  surface  is  both  feasible  and  essential. 

The  same  improvement  might  reasonably  be  introduced  in  the 
dipping  rooms  or  wherever  splashing  and  spillage  contributes  to  the 
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lead  hazard.  We  have  abeady  noted  the  need  for  better  lighting  and 
ventilation.  Where  natural  lighting  can  not  be  improved  because 
of  the  lay-out  of  the  plant,  artificial  lighting  may  be  introduced;  and 
with  both  methods  improvements  may  be  effected  by  careful  atten* 
tion  to  the  cleanliness  of  globes,  reflectors,  and  windows.  In  plants 
where  the  carrying  of  liquid  glaze  is  an  objectionable  practice,  the 
installation  of  a  pipe-carriage  system  might  advantageously  be  made. 

PLANT  PROCESSES,  EQUIPMENT,  AND  MATERIALS. 

The  most  fundamental  innovations,  in  some  instances  costly,  but 
which  in  the  long  run  yield  profit  in  excess  of  the  installation  costs, 
decrease  the  lead  l\azard,  aid  in  the  cleaiJiness  and  sanitation  of  the 
plant,  and  save  labor,  are: 
vl.  Fritting  the  lead. 

2.  Use  of  leadless  glazes  and  substitutes  for  lead. 

3.  Use  of  the  least  soluble  compounds  of  lead. 

4.  Automatic  ware  dipping. 

5.  The  continuous  kiln. 

6.  The  mangle. 

These  are  discussed  in  detail  in  Section  II,  Part  V. 

PLANT  MANAGEMENT. 

In  a  last  analysis  the  responsibility  for  working  conditions  rests 
with  the  management.  Sanitary  conditions  are  a  part  of  the  economy 
of  production.  While  it  is  to  the  interest  of  the  worjcer  to  maintain 
his  health  and  a  higher  state  of  productive  efficiency,  it  is  even  more 
to  the  interest  of  the  plant  manager;  he  must  produce,  both  through 
quantity  and  quality  of  work,  profits  for  the  stockholders.  It  is  to 
his  interest,  therefore,  to  see  that  the  workers  are  not  only  kept  in  the 
mental  condition  where  good  will  becomes  an  asset,  but  are  also  in 
the  physical  condition  wherein  such  good  will  may  be  expressed  in 
muscular  activity  that  yields  production  at  the  lowest  possible  cost. 
The  wise  plant  manager  will  see  the  extravagant  possibilities  that 
attend  the  maintenance  of  working  conditions  so  deleterious  to  the 
worker's  health.  Plant  problems  are  simple  where  there  is  a  mutual 
understanding  and  cooperation  both  in  shaping  management  policies 
and  in  the  discipline  that  must  attend  the  enforcement  of  such  policies. 

REGULATIONS. 

In  order  to  produce  the  best  hygienic  and  sanitary  conditions  in  the 
plants  and  so  far  as  possible  to  check  lead  poisoning,  plant  managers 
must  formulate  regulations  and  provide  means  for  their  enforcement. 
Such  regxilations  should  cover  the  sweeping  and  cleaning  of  the  plants 
eating  in  the  workrooms,  expectorating  on  the  floors,  use  of  common 
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drinking  cups  and  open  water  containers,  handling  of  materials,  tem- 
perature of  workrooms,  and  rest  periods — ^where  the  nature  of  the 
work  or  the  strain  of  posture  in  performing  it  necessitates  their  intro- 
duction and  observance.  Foremen  and  others  that  employ  workers 
should  be  required  to  see  that  all  workers  are  instructed  as  to  the 
particular  hazard  existing  in  the  process  in  which  they  are  engaged. 

MEDICAL  AND  SURGICAL  CARE. 

Medical  and  surgical  relief  for  the  employees,  as  we  have  seen,  is 
practically  lacking  in  the  potteries.  A  few  larger  plants,  only,  have 
separate  and  distinct  medical  and  surgical  departments.  All  the 
larger  plants  should  have  such  service.  Where  separate  depart- 
ments would  not  be  feasible  for  the  smaller  plants,  group  reUef 
methods  should  be  adopted  to  provide  the  same  advantages. 

With  medical  supervision  installed,  the  following  special  services 
should  be  rendered : 

1.  Complete  physical  examination  of  all  workers  at  the  time 

of  employment  and  periodically  thereafter. 

2.  Placement  and  replacement  of  workers,  to  be  made  on  th^ 

basis  of  their  physical  condition.  To  this  end,  all  work- 
ers exposed  to  a  lead  hazard  to  be  given  a  physical  exam- 
ination monthly. 

3.  Personal  as  well  as  printed  instructions  given  to  the  appli- 

cant, as  to  the  lead  hazard  in  the  pottery  industry. 

4.  Hospital  care  should  be  provided  for  the  treatment  of  incipi- 

ent cases  of  lead  poisoning.  After  hospitalization,  nec- 
essary arrangements  should  be'  made  to  transfer  the 
worker  to  other  duties  where  there  is  no  lead  hazard, 
and  similar  arrangements  should  be  provided  for  incipi- 
ent cases. 

5.  Careful  study  of  plant  hygiene  and  safety,  coordinated 

with  a  comprehensive  ansJysis  of  plant  and  medical  rec- 
ords, that  hazards  may  be  ascertained  and  programs  for 
their  elimination  may  be  adopted. 

MODERN  IMPROVEMENTS  IN  POTTERY  PRODUCTION  WHICH  LESSEN 

THE  LEAD  HAZARD. 

It  is  not  our  intention  to  indicate  all  the  mechanical  and  physical 
changes  which  might  be  introduced  in  the  pottery  industry  to  improve 
working  conditions  and  to  eliminate  the  most  serious  hazards* 
Labor-saving  devices,  cost  reduction  provisions,  provisions  for  in- 
creasing output,  and  like  means  aU  are  improvements  which  might, 
in  their  adoption,  bring  increased  returns,  both  to  the  pottery  em- 
ployees and  to  the  pottery  owners,  enabling  them  thereby  to  institute 
other  changes  which  would  eliminate  all  hazards  resulting  from  the 
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use  of  lead.  There  are,  however,  three  further  types  of  plant  im- 
provements  which  might  well  be  introduced,  if  not  in  the  form  in 
which  they  appear  in  certain  plants,  yet  in  the  application  of  the 
principles  imderlyiiig  them.  These  three  means  of  improvement 
may  be  noted  imder  the  headings: 

A.  Reduction  in  the  amount  of  lead  used  in  the  glaze. 

B.  Continuous  kilns. 

C.  Mechanical  means  for  dipping. 

In  attempting  to  reduce  the  lead  hazard,  plans  have  been  success- 
fully worked  out,  involving  first  a  low  lead  content  and  substitutes 
for  lead;  second,  leadless  glazes,  and  third,  a  fritted  glaze. 

GLAZE  WITH  LOW  LKAD  CONTBNT. 

While  American  potters  are  inclined  to  use  a  high  per  cent  of  lead 
in  their  glaze,  as  compared  with  European  potters,  and  whUe  many 
maintain  that  a  leadless  glaze  is  not  practicable,  yet  it  is  possible  to 
lower  the  lead  contents  of  the  glaze,  and  also  to  use  compounds  of 
lead,  less  soluble. 

In  many  instances  lead  oxide  may  be  used  in  place  of  white  lead 
(carbonate) ,  since  it  gives  an  excellent  glaze  and  is  less  soluble.  In 
other  instances  a  smaller  amount  of  lead  may  be  used  in  the  glazes 
by  the  addition  of  zinc  oxide;  in  glazes  in  which  zinc  oxide  is  a  r^«- 
ular  constituent  a  larger  portion  of  it  may  be  added.  In  fact,  it  is 
hardly  a  mooted  question  whether  a  fritted  glaze  or'  a  leadless  glaze 
could  not  be  substituted  or  used  in  all  pottery  work.  American 
potteries  have  many  lessons  to  leam  in  the  mixing  of  glaze,  from 
abroad,  where  a  lower  content  gives  results. 

LEADLESS  GLAZES  AND  SUBSTTTOTES  FOR  LEAD. 

Leadless  glazes  are  said  to  be  used  with  good  results  in  some 
Suropean  potteries.  Such  glazes  are  easy  enough  to  formulate,  but 
have  certain  objectionable  features,  for  which  they  have  been  con- 
demned by  the  pottery  makers  of  America.  These  objections  are 
almost  imsurmountable,  with  the  present  method  of  firing,  but  many 
of  them  would  be  removed  by  the  application  of  scientific  methods 
of  glaze  making  and  firing.  In  brief,  the  objections  are  as  follows: 
Leadless  glazes  have  less  gloss  and  brillancy;  have  medium  or  short 
heat  ranges  and  higher  temperature  to  fusibility,  hence  require  a 
higher  content  of  boric  oxide  than  glazes  containing  lead  and  are  le^ 
adaptable  for  underglaze  or  overglaze  work. 

Zinc  joxide,  which  is  often  used  as  a  substitute  for  lead,  improves 
color,  gives  more  gloss,  gets  away  from  egg-shell  finish,  helps  to  cor- 
rect crazing,  gives  longer  heat  range  and  easier  fusibility,  obviating 
use  of  a  large  quantity  of  lead  and  boric  acid. 
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Objections  to  its  use  are  that  it  lessens  the  possible  range  of  over- 
glaze  colors  and  increases  solubility  of  glaze  in  caustic  washing  solu- 
tions- used  in  hotels  and  elsewhere.* 


FRITTED  GLAZES. 

Many  efforts  have  been  made  from  time  to  time  to  produce  a  good 
fritted  glaze.  This  seems  to  be  \h.e  common  ground  on  which  all 
investigators  meet  as  to  the  best  method  of  eliminating  lead  poisoning 
from  the  pottery  industry. 

We  share  the  conviction  that  a  vast  improvement  might  be  made 
in  the  reduction  of  the  lead  hazard  if  the  lead  were  fritted  and  if  the 
fritted  glaze  were  uniformly  used.  To  the  end  that  the  feasibility  of 
such  plans  might  be  determined,  the  Service  consulted  with  R.  L. 
Stull,  at  the  Ceramic  Laboratory,  United  States  Biu*eau  of  Mines, 
who  has  been  working  in  the  field  for  some  time.  Mr.  Stull's  report 
follows: 

FRITTING  THE   OlAD. 

In  order  to  reduce  the  hazards  of  lead  poisoning  in  potteries  using  glazes  of  the  white- 
ware  type,  it  IB  advantageous  to  frit  all  of  the  lead.  If  the  frit  is  properly  constituted 
it  is  practically  insoluble  to  most  dilute  chemical  reagents  and  thereby  eliminates  the 
possibility  of  lead  poisoning  to  workmen  who  come  in  contact  with  the  glaze.  How- 
ever, the  weighing  of  the  frit,  its  mixing  and  fritting  operations,  offer  opportunities 
for  lead  poisoning;  but  these  operations  are  usually  confined  to  two  or  three  workmen, 
so  that  ^e  number  of  employees  coming  in  contact  with  soluble  lead  is  reduced  to  a 
mininnim.  Much  tan  be  done  in  the  way  of  education.  If  the  workmen  who  prepare 
the  frit  understand  the  causes  and  effects  of  lead  poisoning  and  are  compeUed  to 
take  proper  precautions,  no  contraction  of  lead  poisoning  need  occur. 

There  are  three  wa3rs  by  which  the  frit  may  be  changed  so  as  to  include  all  the  lead. 
First,  the  lead  may  molecularly  replace  part  or  all  of  the  whiting  in  the  oiigiiial  tot 
or,  second,  it  may  replace  parts  of  the  whiting,  zinc  oxide,  and  barium  carbonate,  if 
the  two  latter  are  present.  This  can  generally  be  done  without  changing  the  genend 
frit  formula  to  its  oxygen  ratio.  Third  in  **  high  lead  **  glazes  maturing  at  low  tem- 
peratures the  amount  of  raw  lead  in  the  glaze  may  be  so  great  that  there  are  not  suffi- 
cient replacement  RO*s  (Whiting,  zinc  oxide,  etc.)  in  the  frit  to  take  care  of  the  lead. 
In  such  a  case  it  becomes  neceessary  to  construct  an  entirely  new  frit,  which  should 
contain  sufficient  alumina  and  silica  introduced  in  the  form  of  feldspar  clay  and  flint 
to  form  a  well-balanced  frit  low  enough  in  solubility  to  be  harmless.  Glazes  Nos.  1 
and  1 A  represent  a  case  in  which  all  the  lead  is  introduced  into  the  frit  by  moleculariy 
replacing  part  of  the  whiting. 


Batch  composition,  glaze  No.  1. 

rer  cent. 

Frit 42.  35 

Feldspar 8. 01 

Whiting 5.72 

White  lead 19.89 

China  clay 6. 58 

FUnt 17.45 


Formtday  glaze  No,  1. 


0.11  KjO 
.11  Na^O 
.53  CaO 
.25  PbO 

1.00  RO 


"iS^lcJ-H^o. 


*  Abstracts  from  Notes  on  Pros  and  Cons  of  use  of  Zinc  Oxide  in  Glazes,  by  P.  C.  PuMy,  voL  17,  I9> 
520-52ft,  A.  C.  S.,  1919. 
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Batch  e&mpo$iHont  frit  for  No,  1, 

Per  coat. 

Fcddspar 17.20 

China  clay 6,  «5 

Borax 21.65 

Whiting 17.01 

Boracicacid 11.51 

Flint 25.98 


Formula^  frit  for  No.  li 


0.12  KaO 
.22Na30 
.66  OaO 


.80  BjOj  J  ' 


1,00  RO 


• 

Combining  weight=B296.3. 


Since  it  requires  0.5  molar  equivalents  of  frit  for  the  glaze,  the  0.25  PbOH-0.5=PbO 
may  be  substitutes  for  0.5  CaO  in  the  original  frit  formula.  The  formula  for  the  new 
frit  lor  lA  then  becomes: 


0.12  K,0  1 
.22  NajO 
.16  OaO 

.50  PbO  J 


l":S  »■•«». 


1.00  RO. 
Combining  weight=379.3 

and  the  batch  composition  for  frit  for  lA: 

Per  cent. 

Feldspar ]4.29 

Borax , 18.00 

Whiting 3.43' 

White  lead 27. 62 

China  clay 5. 52 

Boracic  acid 9.  56 

Flint 21.58 

The  introduction  of  0.5  molar  equivalent  of  the  new  frit  into  the  glaze  formula, 
together  with  the  proper  amoimts  of  feldspar,  whiting,  china  clay,  and  flint,  gives  a 
glaze  of  the  same  composition  when  fured  as  glaze  No.  1. 

Following  is  the  batch  composition  of  the  new  glaze  in  which  all  the  lead  is  fritted: 

Batch  composition,  glau  lA, 

Peroent. 

New  frit 54.67 

Feldspar 8.01 

Whiting 12.98 

China  clay  ^ 6.  70 

Flint 17.64 

Glaze  No.  2  represents  a  condition  where  the  lead  is  substituted  for  part  of  the 
whiting  and  all  the  zinc  oxide. 
Following  are  the  batch  compositions  and  formula  of  the  glaze  and  frit: 


Batch  compontioUy  glaze  No,  2, 

Per  cent. 

Frit 54.37 

Feldspar 6.76 

Whiting 3. 65 

White  lead 18. 83 

China  clay 4.71 

Flint 11.68 


Formula^  glaze  No,  t. 


0.10  K3O  1 
.15  Na,0 
.27  CaO 
.15  ZnO 
.33  PbO 

1.00  RO. 


":S  &>«'». 
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Batch  eompotUionj  frit  far  No,  S. 

Per  cent. 

Feldspar 15.32 

Borax 26.32 

Whiting 6.89 

White  lead , 10.67 

Zinc  oxide 5.58 

China  clay 7.  U 

Flint 28.11 


FormuUty  frit  far  No,  $, 


0.10  K,0  ) 
.25Na,0 
.25GaO 
.25  ZnO 
.15  PbO 


hiAt""- 


1.00  RO 


Combining  weight »298. 


Since  the  glase  requiiee  0.6  molar  equivalent  to  the  Mt  and  aince  the  frit  formula 
contains  0.15  PbO,  0.15  PbOXO.6,  or  0.09  FbO,  is  brought  into  the  glaae  by  the  Mt. 
The  0.33  FbO  in  the  glaze  formula  less  0.09  PbO  introduced  by  the  frit  leaves  0.24 
PbO  which  is  introduced  into  the  glaze  in  the  form  of  white  lead  and  which  is  to  be 
incorporated  in  the  frit  in  order  that  all  the  lead  shall  be  fritted. 

The  0.24  PbO-HO.6  gives  0.4  PbO  to  go  into  the  frit  formula  and  replace  0.4  equiva- 
lent of  the  other  members  in  the  RO.  This  may  be  done  by  repladng  0.25  ZnO. 
0.15  CaO=i0.4  RO,  which  gives  the  following  as  the  formula  and  batch  compositkm 
of  the  new  frit: 


Formulay  frit  for  tA. 


0. 10  KaO 
.  25  NaaO 

.10  CaO  f  .5  BjO,  f 
.55  PbO 


'•?^¥^»l2.5Sia 


I- 


1.00  RO 


Combining  weight™ 358. 


Batch  oomp09iliony  frit  ft  A . 

Per  cent. 

Feldspar 12.91 

Borax 22.17 

Whiting 2.32 

White  lead 32.93 

China  clay 5. 99 

Flint 23.68 


Following  is  the  batch  composition  of  the  new  glaze,  in  which  0.6  equivalents  of 
the  new  frit  is  used.    The  formula  of  the  glaze  is  the  same  as  No.  2. 

Batch  composition  of  glaze  2 A, 

F«r  cent. 

Frit2A 66.28 

Feldspar 6.86 

Whiting 6.48 

Zinc  oxide 3.  75 

China  clay 4.  78 

Flint 11.85 

No.  3  may  be  called  a  ''high  lead"  glaze  in  which  part  of  the  lead  is  fritted  and  part 
is  added  to  the  glaze  batch  as  white  lead. 

Batch  compoMon  No,  ^. 

Percent. 

Frit 42.60 

Feldspar •  6.52 

Whiting 1.76 

White  lead 30.23 

China  clay 3.78 

Flint 15.11 
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Formula,  gkue  No.  S. 

0.09  Kfi] 
.07  NaaOl0.14  AlAlo  q  a;o 

.aoPbo  J 


1.00  RO 
BotcA  componUon,  frit  for  No,  $. 

Feldspar 16.15 

Borax 16.53 

Whiting 10.46 

White  lead 29.98 

Flint i 27.88 


Formula,  flit  for  No.  S. 

0.10  EsO  1 
.  14  NaaO 
.36  GaO 
.  40  PbO 


«;»  ij^l"  ^ 


1.00  RO 

Combining  weight3B290.8. 


In  the  glaze,  0.5  equivalent  of  the  frit  is  introduced,  which  accounts  for  0.2  PbO 
and  leaves  0.4  PbO  to  be  added  as  white  lead.  The  0.4  PbO  h-  0.5  «  0.8  PbO.  This 
added  to  the  0.4  PbO  already  in  the  frit  formula  gives  1.2  PbO.  Since  the  formula  is 
based  upon  unity  RO,  all  the  PbO  can  not  be  taken  care  of  simply  by  replacement  of 
other  members  in  the  RO.  It  therefore  becomes  necessaJry  to  construct  a  new  frit. 
In  order  to  frit  such  a  large  quantity  of  lead  and  produce  a  frit  relatively  low  in 
solubility,  it  is  necessary  to  frit  a  laige  portion  of  the  glaze  ingredients. 

The  following  is  an  illustration  showing  how  the  problem  ol  fritting  all  the  lead  in 
glaze  No.  3  was  solved  under  practical  working  conditions: 


Formula,  frit  for  No.  SA, 
0. 1125  KjO  ] 

.0875Na,olo.ll26Al,0,U2aio 
.0500  CaO  f  .1750BaO,  r^*^* 

.  7500  PbO  J 


1.00  RO 


Batdi  eompoiUum^frUfor  No.  3 A. 

Peroent. 

Feldspar 16.21 

Borax ^ 8.66 

Whiting 1.30 

Whitelead 60.13 

Flint .• 23.70 

Combining  weight =341. 


Bat^  composition,  glau  No.  SA. 

PwOiQt. 

Frit3A 82.14 

Whiting 6. 02 

China  clay 3. 89 

Flint 7.95 

ADVANTAGES  OF  PBITTED  GLAZE. 

Besides  reducing  the  hazards  of  lead  poisoning,  the  advantages  of  fritting  the  lead 
-are  that  it  reduces  the  temperatiure  of  the  fritting  and  gives  a  frit  that  grinds  more 
readily  to  a  fine  condition.  In  case  of  No.  3  glaze,  where  it  becomes  necessary  to 
frit  a  laiger  proportion  of  the  materials,  it  tends  to  lower  the  maturing  temperature  of 
the  glaze. 

All  substances  are  volatile  at  some  tempecature  and  pressure.  During  fritting,  the 
lead,  borax,  and  boracic  acid  lose  most  by  volatilization,  especially  during  the  fusion 
and  gas-evolution  stages.  However,  it  is  not  evident  that  the  loss  of  lead  in  fritting 
is  any  greater  than  that  which  occurs  in  the  glaze  during  the  glost  fire,  when  the  lead 
is  added  to  the  glaze  in  the  raw  or  imfritted  form. 
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During  the  fusion  of  the  frit,  the  lead  oxide,  as  well  aa  the  boiaz  and  botac  add, 
enters  into  solution  and  becomes  more  or  less  combined  chemically  with  other  compo- 
nents, and  in  that  condition  the  rate  of  volatility  is  much  reduced. 

From  what  we  have  stated  in  sections  I  and  II  it  will  be  seen  that 
among  the  advantages  of  fritted  lead  are  the  following: 

1.  If  frit  is  properly  constituted,  it  is  practically  insoluble  to  almost 
all  dilute  chemical  reagents,  and  the  possibiUty  of  lead  poisoning  to 
workmen  who  come  in  contact  with  the  glaze  is  thereby  eluninated. 

2.  By  the  use  of  frit,  the  lead  hazard  is  limited  to  the  few  workmen 
engaged  in  making  the  frit. 

3.  Fritted  lead  can  be  used  as  such  for  working  glaze  or  in  various 
concentrations,  thereby  lessening  the  total  amount  of  soluble  lead 
present  in  a  glaze  compound,  and  hence  decreasing  the  possibility  of 
lead  poisoning. 

CONTINUOUS  KILN. 

Continuous  kiln  firing  has  not  yet  been  introduced  generally,  but 
its  success  has  been  demonstrated.  The  tunnel  kiln  appears  to  be 
the  most  successful  type  of  continuous  kiln,  but  its  general  adoption 
by  the  industry  is  prevented  by  lack  of  capital  and  by  the  objections 
of  some  of  the  workers  and  plant  executives.  The  exposure  to  lead 
poisoning  in  a  kiln  room  is  greatly  reduced  by  the  substitution  of 
the  continuous  kiln  for  the  ordinary  intermittent  kiln. 

In  tunnel  kilns  saggers  are  not  necessary,  and  by  dispensing  with 
saggers  the  tunnel  kiln  eliminates  the  lead  hazard  attendant  upon 
sa^er  washing  and  the  fatigue  hazard  that  accompanies  the  loading 
of  kilns.  The  heat  hazard  is  also  reduced,  and  risk  from  exhaust 
or  escaping  gases  is  minimized. 

Moreover,  it  is  alleged  that  these  advantages  follow  from  the  use 
of  the  tunnel  kiln,  not  only  without  increased  cost  but  at  an  actual 
reduction  in  the  operation  charges,  because  of  the  use  of  less  fue^ 
and  the  elimination  of  wastes  and  of  seconds  in  the  ware. 

At  one  time  when  the  field  work  of  the  survey  was  conducted  one 
continuous  kiln  was  found  in  operation,  and  since  that  time  informal 
tion  has  been  received  that  11  more  have  been  installed  in  various 
plants. 

As  we  have  said  in  previous  sections  of  this  report,  many  of  the 
workmen  in  and  around  the  kilns  are  affected  with  plumbism.  It 
is  for  the  protection  of  these  workmen  that  we' mention  the  tunnel 
kiln  and  eniunerate  its  advantages. 

AUTOMATIC  WARE  DIPPING. 

Automatic  ware  dipping  is  successfully  accomplished  in  glazing 
tile,  but  mechanical  dipping  has  not  to  any  extent  replaced  the  hand 
dipping  of  earthenware,  as  far  as  we  have  been  able  to  ascertain. 
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However,  one  manager  interviewed  daiins  to  have  perfected  a 
device  for  dipping  all  ware  except  '^  jugs"  (meaning  any  ware  similar 
to  a  jug  or  pitcher).  This  device,  he  says,  has  been  successfully 
operated.  He  is  now  working  to  perfect  it  for  all  ware.  In  con- 
nection with  this  device  he  has  compoimded  an  acid  solution  which 
will  so  even  the  surface  of  all  ware  that  one  standard  dttntioa  of 
glaze  will  properly  coat  it.  He  has  the  very  good  idea  of  trans- 
.ferring  the  dipped  ware  directly  from  the  dipping  device  to  the  cars 
which  run  through  th^  tunnel  or  continuous  kiln.  This  will  do  away 
with  the  ware  boards  and  the  handling  of  dipped  ware  after  it  has 
dried,  and  will  thus  eliminate  much  of  this  present  potential  source 
of  glaze  dust. 

THE  MANGLE. 

The  English  mangle  is  not  only  a  labor-saving  device,  but  it 
reduces  the  dangers  from  exposure  to  lead.  The  dipped  ware  from 
the  tub  is  placed  directly  upon  the  shelf  of  the  mangle  and  is  carried 
up,  dried,  and  conveyed  on  an  endless  wheel  to  a  helper,  whose 
duty  is  to  remove  the  superfluous  glaze  on  a  grating,  equipped  with 
a  suction  draft  from  a  blower,  which  carries  away  the  dry  glaze  dust. 


Appendix  A. 

GLAGUE-OUVER  EXJBCTBOLTnO  TBEATMENT  FOR  LEAD  POISONINO. 


OP}[NIONS  ON  THE  BTFICIBNCT  OP  THE  TBBATMXNT  AND  SOBCE  RESULTS  NC^nSD  IN 

THE  POTTERY  SURVEY. 

*     TBBATMBNT  FOR  THX  FBEVENTION  AND  CUBB.OF  LBAD  POISONINO. 

The  Clague-OHver  electrolytic  treatment  of  plumbism  coDOBts  in  placing  tbe 
patient  with  the  feet  immeFBed  in  a  foot  bath  of  normal  salt  solution,  which  is  60  grains 
of  salt  to  a  pint  of  wann  water,  and  with  the  hands  and  arms  resting  in  a  comfortable 
manner  in  a  hand  bath  of  the  same  solution  and  then  inserting  the  positive  electrode 
from  a  110-volt  direct  current  in  the  foot  bath  and  the  negative  electrode  in  the  hand 
bath.  The  patient  should  not  touch  either  of  the  electrodes,  and  caution  must  be 
taken  that  the  salt  solution  doos  not  reach  the  binding  post  or  wire  of  the  electrodes. 

The  standard  apparatus  for  this  treatment  consists  of  a  controller  board  with  lamp 
and  motor,  current-supply  cord  and  socket  plug,  three  lead  bifurcated  cords,  m 
electrodes,  six  baths  (three  foot  and  throe  hand  baths).  The  baths  may  be  of  earthen- 
ware or  of  wood,  and  the  electrodes  of  pure  aliuninum.  If  the  current  is  introduced 
gradually  by  a  suitable  rheostat  until  the  meter  shows  from  30-50  milliamperes 
no  shock  is  felt,  nor  is  any  unpleasant  sensation  experienced  by  the  men. 

The  theory  upon  which  the  treatment  is  based  is  as  follows:  When  an  electrical 
current  is  passed  through  a  solution  of  salt — that  is,  an  acid  united  with  a  base — tbe 
acid  collects  at  the  point  where  the  positive  wire  enters  and  the  base  goes  to  the 
negative  pole.  The  two  entities  in  each  salt  are  termed  ions,  and  they  can  pus 
through  membranes.  Since  the  positive  pole  is  placed  in  one  bath  and  the  n^ative 
in  the  other,  the  current  is  assumed  to  pass  through  the  body  of  the  patient.  It  la 
by  this  reasoning  that  Sir  Thomas  Oliver  explains  the  presence  of  lead  on  the  negative 
%  i>ole;  also  the  disappearance  of  the  blue  line  from  the  gums  of  workmen  treated  by 
the  double  electrical  bath. 

The  duration  of  the  bath  may  be  from  30  minutes  to  one  hour, 
according  to  the  condition  of  the  patient.  .  For  prevention  of  poison- 
ing and  eUmination  of  lead  daily  absorbed,  an  average  of  three 
baths  per  week  has  been  found  sufficient.  In  acute  cases  daily  baths 
are  recommended  as  a  cure. 

Dr.  H.  Lewis  Jones,  of  St.  Bartholomew's  Hospital,  about  18-20  years  ago  treated 
cases  of  lead  poisoning  by  means  of  a  single  electric  bath,  and  he  became  enthusiastic 
over  the  efficacy  of  the  treatment.  The  standard  form  of  the  Olague-Oliver  electro- 
lytic apparatus  has  been  installed  in  the  Mercer  Hospital,  Trenton,  N.  J.,  the  East 
Liverpool  City  Hospital,  East  Liverpool,  Ohio,  and  the  Wardner  Hospital,  Kellogg, 
Idaho. 

The  tests  so  far  made  to  determine  the  efficieiicy  of  the  Clague>01iver  trea,tment 
of  plumbism  have  been  few  and  lack  scientific  exactness.  The  only  animal  experi- 
mentation made  by  Sir  Thomas  Oliver,  who  is  perhaps  the  strongest  advocate  of  the 
electrolytic  method,  was  on  a  rabbit,  which  died  after  having  received  lead  almost  daily 
for  three  years  in  the  form  of  a  solution  of  nitrate  of  lead  dropped  into  the  back  of  its 
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mouth  from  a  pipette.  In  the  coune  of  three  yea»  it  received  1,095  gtBxoa  of  xdtiate 
•of  lead,  equivalent  to  684  grains  of  metallic  lead.  Seme  months  after  having  taken 
the  drug  the  animal  became  painlessly  jiaralyzed.  It  was  treated  electrolyticaUy 
by  the  two-bath  system.  Under  this  method  of  treatment  the  animal  recovered  the 
use  of  its  limbs.  In  a  few  days  it  was  quite  well  again.  The  administration  of  lead 
was  resumed,  and  in  the  course  of  nine  or  ten  months  the  animal  again  lost  the  use 
of  its  limbs.  Treatment  by  the  double  electric  bath  soon  restored  the  rabbit  to  its 
fanner  health  and  vigor.  By  the  end  of  another  year  these  were  again  lost,  the 
animal  became  emaciated  and  died.  In  the  liver,  kLdneys,  and  spleen  there  was 
found  on  microscopical  examination  a  distinct  increase  of  connective  tissuOi  and 
from  the  liver  and  kidneys  lead  was  extracted  (1). 

This  single  experiment  is  not  satisfactory,  because  it  takes  into  account  only  one 
factOT — that  is,  the  amount  of  lead  given  to  the  rabbit.  Other  important  factora, 
.such  as  the  amounts  eliminated  by  natural  means,  the  amounts  absorbed,  the  amounts 
eliminated  by  means  of  the  electric  baths,  and  the  behavior  of  a  control  rabbit  given 
the  same  amounts  of  lead  at  the  same  intervals,  the  electric  baths  being  omitted, 
have  not  been  taken  into  account. 

On  the  other  hand,  experimental  work  performed  by  Oxley  and  Goadby  in  England 
in  1914  failed  to  prove  that  any  lead  salt  will  undergo  deionization  by  electrolysis 
in  the  body.  On  the  contrary,  at  no  time  did  they  find  lead  on  the  electrodes  or  in 
the  solution,  while  the  serum  of  all  the  animals  experimented  on  contained  lead. 

In  an  article  published  October  3,  1914,  in  The  Lancet,  London, 
W.  H.  F.  Oxley  gives  the  results  of  his  experiments  with  the  electric 
bath  treatment  for  lead  poisoning.     A  summary  of  the  article  follows: 

Experiment  No.  1, — Eight  cases  of  lead  absorption. — ^Three  cases  were  given  18  baths, 
2  were  given  14  baths,  the  others  were  given  6,  7,  and  8  baths.  No  changes  were 
noted  in  the  lead  lines  or  signs  of  lead  absorption.  Languid  feeling  was  noted  after 
the  bath. 

Experiment  No.  2. — One  man  with  lead  absorption. — Arms  and  legs  were  scrubbed 
:and  were  put  in  the  baths,  with  no  current  passing;  no  lead  was  found  in  the  water 
at  the  end  of  40  minutes.  Then  a  current  of  35  M.  A.  was  p^fwd  for  40  minutes. 
The  electrodes  were  removed  and  the  water  tested  for  lead  with  negative  results. 
'The  electrodes  were  tested  for  lead,  and  a  black  (sulphide)  precipitate  was  obtained, 
which  might  be  mistaken  for  lead,  but  positive  tests  showed  this  to  be  iron  in  the 
•electrodes. 

Experiment  No.  3. — Same  as  experiment  No.  2,  except  that  platinmn  sheets  were 
used  in  place  of  aluminum  electrodes.  No  lead  was  found  in  the  water  or  on  the 
electrodee. 

Experiment  No.  4- — Six  cases  of  lead  absorption  were  treated  with  the  electric 
baths,  the  same  water  and  electrodes  being  used  for  all  the  treatments.  No  lead 
was  found  in  the  water  or  on  the  electrodes. 

Experiment  No,  5. — ^Twenty-fotur  hour  specimens  of  urine  of  two  old  lead  workers 
were  examined  for  lead,  with  negative  results.  The  next  day  treatments  were  given, 
with  the  use  of  35  M.  A.  for  40  minutes;  and  24-hotir  samples  of  urine  were  collected. 
No  lead  was  found  in  urine,  electrodes,  or  water. 

Experiment  No.  6. — ^A  rabbit  was  given  laige  doses  of  lead  during  a  period  of  time 
not  specified  and  was  then  given  the  treatment,  at  first  for  2  hours,  using  35  to  40  M.  A. 
current,  and  then  for  4  hours.  No  lead  was  found  in  the  water  of  the  hMa  or  in  the 
electrodes.  The  animal  died;  the  body  was  cut  up  into  a  number  of  pieces,  placed 
in  an  electric  bath  through  which  a  current  of  90  M.  A.  was  passed  for  3  hours.  No 
Jaad  was  found  in  the  water  or  on  the  electrodes.  The  Hver  was  emulsified,  placed 
in  a  dialyser  in  an  electric  bath  and  a  cunent  of  35  M.  A.  was  added  for  40  minutes. 
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No  lead  wbb  found  in  the  water  or  on  tlie  electrodes.    Oiemical  tauJymB  of  the  liver 
■hoved  that  2.2  milligiBms  of  lead  were  preaent. 

CoTiehuion. — ^No  good  would  result  froi^  continued  treatment  with  the  electiic 
iMths.  The  proportioa  of  lead  ions  in  a  body  (fatally  poisoned)  to  the  tissue  ions  is  not 
over  1  to  1,600.  AH  the  ions  use  up  the  current;  the  available  current  can  not  deposit 
over  0.04  milligram  of  lead  per  bath. 

Another  point  which  is  overiooked  by  advocates  of  this  treatment  is  the  slow  rate  of 
penetration  of  ions  through  animal  membrane.  With  this  factor  and  the  above  factor 
taken  into  account,  the  total  possible  effect  of  an  electric  bath  would  be  to  remove 
from  the  superficial  layers  of  the  skin  not  over  y^  of  a  gram  of  lead. 

In  the  issue  of  The  Lancet  in  which  Oxley's  article  appears  there  is  dtoo  an  article 
by  Kenneth  Goadby.  A  summary  of  Goadby's  experiments  and  condusions  on  the 
electrolytic  prevention  of  lead  poisoning  is  given  below. 

Iron  (as  well  as  some  copper)  was  f oimd  on  the  aluminum  electrodes  and  in  the 
water  and  salt  first  used.  Platinum  electrodes  were  therefore  used  instead  of  aluminum 
electrodes,  and  pure  water  and  salt. 

Experiment  No.  1. — Four  cats  and  two  dogs  were  given  lead  and  were  treated  with 
the  electric  baths.  No  lead  was  found  in  the  water  or  on  the  electrodes.  It  was  f otund 
to  be  impossible  to  remove  lead  from  the  liver  of  a  lead-poisoned  animal  by  the  electro- 
lytic method.  Chemical  analysis  of  the  liver  showed  the  presence  of  lead;  this  lead 
was  probably  present  as  an  albuminate.  A  metal  absorbed  by  albumin  is  undis- 
sedated.    Without  dissociation,  no  deposit  is  likely  to  occur. 

ExperimerU  No.  2. — ^A  10  per  cent  solution  of  lead  nitrate  was  added  to  a  5  per  cent 
solution  of  albumin;  the  substance  then  gave  combined  reactions  of  lead  and  albumin. 
Some  free  lead  was  also  present.  Ten  grams  of  lead  albuminate  were  treated  with  25 
c.  c.  normal  horse  serum,  the  supernatant  dear  serum  was  pipetted  off  and  placed  in 
a  dialyaiB  tube  of  parchment  paper,  suspended  in  a  normal  salt  solution.  A  platinum 
electrode  was  placed  in  the  tube  and  another  in  the  surrounding  bath.  A  ciurent  el 
0. 1  ampere  at  8  volts  was  passed  for  14  hours.  The  electrodes  were  tested  for  lead, 
negative  results.    The  serum  was  tested  and  was  found  to  contain  lead. 

C<mchui(m. — ^Lead  chloride,  or  any  sduble  salt  of  lead,  forms  a  thick,  curdy, 
predpitate  in  the  presence  of  lead,  and  therefore  lead  circulating  in  the  blood  is  un- 
likely to  remain  as  a  simple  (»ganic  ssJt;  but  unless  it  does  so — ^there  is  no  evidence 
to  show  that  it  does — ^it  will  not  undergo  ionization  by  small  dectric  currents.  Iron 
is  easily  deposited  by  electrolysis;  if,  therefore,  Sir  Oliver's  contention  is  correct, 
that  lead  is  eliminated  electrolytically,  iron  from  the  hemqglobin  of  red  blood  cotpos- 
cles  should  also  be  removed.  Small  quantities  of  lead  are  no  doubt  eliminated  or 
washed  off  the  skin. 

So  far  experiments  do  not  establish  any  grounds  for  belief  in  the  prevention  or  the 
successful  treatment  of  lead  absorption  or  lead  poisoning  by  means  of  the  electric 
bath. 

The  experiments  described  by  Oxley  and  Goadby  are  more  careful  and  sdentific 
than  those  described  by  Oliver.  Oxley's  and  Goadby's  findings  support  each  other, 
and  their  condusions  agree ;  b  ut  they  fail  to  confirm  Oliver's  findings  in  any  particular. 

As  a  further  test  of  the  effidency  of  the  treatment,  Dr.  A.  D.  McCracken,  in  a  recent 
communication  to  this  office,  proposes  the  following  experiment:  ''Determine  the 
amount  of  lead  in  the  urine  for  three  successive  days  without  treatment,  then  for 
three  days  under  intensive  electrical  treatment,  and  for  the  three  days  following. 
This  will  ndf  indude  the  lead  excreted  by  the  bowel,  and  as  we  know  that  free  puiga- 
tion  does  relieve  the  condition,  it  may  be  that  much  the  laiger  part  of  the  lead  is 
eliminated  by  the  bowel,  and  possibly  the  experiment  should  indude  the  bowel  die- 
chaiges  also.  I  suppose  that  the  same  method  for  finding  the  lead  in  the  urine  would 
be  applicable  to  the  feces.'' 
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However,  present-day  opinion  among  physidanfi  Ib  practically  wortlileeB.  Careful 
records  have  not  been  kept,  and  opinions  are  based  laigely  on  statements  made  by 
patients  rather  than  on  observation  of  patients  for  a  long  period  of  time.  The  differ- 
ences in  the  opinions  offered  render  them  of  little  value. 

Sir  Thomas  Oliver  maintains  that  persons  suffering  from  lead  poisoning  show,  few, 
if  any,  signs  of  plumbism  alter  two  or  three  weeks'  treatment  with  the  electrolytic 
process,  while  a  bath  once  or  twice  a  week  prevents  lead  from  settling  in  the  system; 
and  that  rheumatic  joints,  so-called,  improve,  and  double  wrist-drop  slowly  dis- 
appears (2). 

While  Dr.  McCracken,  of  the  Wardner  Hospital,  believes  that  there  is  a  rapid 
clinical  improvement  with  the  treatment,  Schmitter  treated  12  patients  without 
benefit;*  but  he  does  not  state  whether  the  condition  of  the  patient  was  such  that 
structurri  sdterations  of  the  tissues  had  advanced  too  far. 

Botterick,  while  he  admits  that  lead  is  found  in  the  water  of  the  bath  after  electrical 
treatment,  thinks  that  this  lead  comes  possibly  from  the  skin,  for  lead  compounds  are 
known  to  enter  into  such  close  combination  with  the  skin  that  weeks  after  men  have 
left  off  work,  and  alter  repeated  careful  cleansing  of  the  skin,  lead  can  still  be  detected 
in  the  water  of  the  bath. 

In  attempting  to  find  data  in  addition  to  that  secured  from  a  physical  examination 
of  workers  in  exposed  processes,  in  order  to  make  a  definite  statement  as  to  the  amount 
of  sickness  and  death  occiuring  from  lead  among  the  pottery  workers  of  New  Jersey, 
Acting  Asst.  Suig.  Eloise  Meek  states,  after  a  visit  to  the  hospital  to  inspect  the  Clague- 
Oliver  machine  which  the  Brotherhood  of  Operative  Potters  had  placed  there: 

**  It  was  operated  by  a  nurse  in  chaige;  a  motor-generator  set,  110  volts,  connected 
through  a  rheostat  registering  0.01-0.3,  was  connected  to  a  positive  and  negative 
carbon  plate  9  by  4,  each  of  which  was  placed  in  a  separate  fiber  tub  half  filled  with 
a  warm  solution,  to  act  as  an  electrolyte.  The  patient  places  the  affected  member, 
or  part,  in  one  of  the  tubs,  and  another  extremity  is  put  into  the  alternate  tub. 
The  current  is  then  applied,  and  a  gradually  increasing  current  density  is  used  for 
three-quarters  of  an  hour.  Treatments  are  supposed  to  be  given  twice  a  week, 
continuing  for  a  minimum  of  six  weeks. 

"The  nurse  stated  that  most  of  the  cases  improved,  although,  when  permission  was 
asked  to  see  records,  it  was  explained  that  as  the  patients  were  sent  by  the  union  no 
records  or  names  were  kept,  treatments  being  free  and  patients  coming  voluntarily. 
Her  report  had  merely  listed  22  cases  as  treated,  but  did  not  indicate  whether  all 
were  pottery  workers.    One  case,  the  most  pernicious,  was  not  a  pottery  worker." 

A  more  recent  visit  to  the  Mercer  Hospital  revealed  the  fact  that  the  pottery  workers 
were  taking  fewer  treatments,  with  longer  intervals  between  treatments,  although  they 
maintained  that  they  derived  some  benefits  from  the  treatments. 

A  survey  made  by  Asst.  Surg.  Marvin  D.  Shie  (R.),  of  the  East  Liverpool  City  Hoe- 
pital,  indicates  that  36  pottery  workers  received  treatment  during  a  period  of  five 
months,  with  a  total  of  316  treatments.  It  is  interesting  to  note  that  only  one  man 
took  the  treatment  for  the  prescribed  length  of  time.  He  had  wrist-drop  when  he 
began  the  treatment,  and  wrist-drop  when  he  finished.  He  was  somewhat  improved, 
however,  but  his  improvement  may  well  have  been  due  to  his  absence  from  work  for 
part  of  that  time .  The  person  who  took  the  next  highest  number — 35 — ^is  dead .  She 
died  of  lead  poisoning.  The  other  people  who  have  taken  the  treatment  show  no 
physical  improvement;  in  fact,  with  some  of  them  the  intoxication  has  slowly  pro- 
gressed in  spite  of  the  treatments,  although  some  of  their  symptoms  may  be  alleviated. 
While  the  opinion  of  many  of  the  potters  themselves  is  that  the  treatment  is  of  some 
value,  this  belief  does  not  seem  to  have  been  strong  enough  to  cause  them  to  take  it 
with  any  regularity.  This  lack  of  regularity,  shown  by  the  fact  that  only  316  treat- 
ments were  taken  when  1,500  to  2,000  should  have  been  taken,  lessens  the  value* of 
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any  conduaion  wMcfa  might  be  drawn  as  to  the  results.    The  statistics  given  at  East 
Liverpool  Hospital  are  as  follows: 

October  1,  1918-Ftbruary  tS,  1919. 

Number  of  persons  treated 86  (1  female). 

Total  number  treatments  given 316  (30  minutes  eachV 

Average  number  treatments  p^  case 8.8;  per  month,  1.8. 

Minimum  number  treatments  per  case 1  per  month. 

VftTimiiTn  number  treatments  per  case 43;  per  month,  8.6. 

Occupations  of  persons  treated 24    dippers,    1    kiln 

hand,  I  presser,  10- 
not  stated.  ' 

Average  age  of  24  persons  treated 46.1  years. 

Average  length  of  time  (24  persons)  in  occupation 27.6  yean. 

The  men  who  had  taken  the  treatments  were  questioned  as  to  their  effects.    Most 
of  them  made  favorable  statements,  the  substance  of  which  is  as  follows: 

1.  The  patients  always  feel  better  immediately  after  the  treatment.    THub 

sense  of  increased  well-being  often  lasts  for  several  days. 

2.  Appetite  is  increased. 

3.  Insomnia  is  diminished.    Sleep  is  promoted. 

4.  Those  who  have  wrist-drop  and  weakness  of  the  muscles  of  the  forearm  state 

that  their  muscles  are  stronger  immediately  after  the  treatment,  and  that 
they  are  able  to  grasp  things  better. 

5.  Headaches  are  decreased  and  diminished  in  severity. 

6.  Usually  some  slight  gain  in  weight  is  made,  probably  because  of  increased 

appetite  and  better  sleep. 
The  benefit  thus  experienced  is  of  no  little  value,  even  though  it  is  almost  entirely 
symptomatic.  It  means  much  to  men  who  have  been  suffering  from  insomnia,  head- 
aches, and  local  and  general  asthenia  to  get  even  temporary  relief  when  they  have 
taken  a  ''treatment."  They  fallaciously  reason  from  the  relief  to  the  elimination 
of  the  cause,  notwithstanding  the  fact  that  in  the  diagnosis  of  the  examiner  plumbism 
has  not  decreased,  but  rather  has  slowly  progressed  in  some  cases.  Not  enough  pottery 
workers  have  used  the  treatment  with  suflfident  regularity  to  make  an  evaluation 
of  its  worth  as  a  preventive  measure  possible.  One  definite  result,  though,  follows 
the  use  of  the  treatment.  It  does  tend  to  encourage  pottery  workers  to  exercise  more 
care  in  personal  hygiene,  cleanliness  of  hands  and  person,  the  use  of  laxatives  when 
they  are  needed,  the  keeping  of  better  hours,  and  like  practices,  which  in  themselves 
help  toward  prevention  and  cure.  As  an  adjunct  to  other  treatment,  the  method  is 
of  probable  "v  alue  simply  for  its  symptomatic  effects. 

REFERENCES. 

(1)  The  Lancet,  London,  9/23/13. 

(2)  Oliver:  Diseases  of  Occupation,  third  edition,  p,  438. 


Appbndxx  B. 
CHEMICAL  EXAMINATION  OF  LEAD  GLAZES. 


The  procedure  and  the  technique  followed  at  the  Hygienic  Laboratory  for  the 
determination  of  the  amounts  of  the  soluble  and  the  total  lead  content  in  the  glaze 
samples  are  here  given.  Although  not  all  the  samples  were  analyzed  at  this  labora- 
tory, the  method  outlined  is  similar  to  that  used  in  the  other  laboratories. 

HANDLING  07  SAMPLES. 

The  preliminary  handling  of  the  samples  depends  entirely  on  whether  the  sample 
is  received  in  the  powdered  form  or  suspended  in  a  liquid.  The  powdered  samples 
are  thoroughly  ground  in  a  mortar  with  a  pestle  until  the  lumps  are  broken.  The 
thoroughly  mixed  sample  is  then  transferred  to  a  stoppered  bottle.  The  samples 
suspended  in  liquid  are  kept  stoppered  in  the  original  containers,  but  are  thoroughly 
shaken  before  analysis  is  made. 

DETERMINATION   OF  WATER. 

In  the  powdered  samples:  Weigh  5  grams'  of  the  powdered  sample  into  a  tarred 
porcelain  dish  and  dry  at  100^  C.  until  there  is  no  further  loss  in  weight.  The  loss  in 
weight  will  represent  the  water  present.  The  resulting  dried  sample  is  then  trans- 
ferred to  a  glasB-stoppered  bottle  and  reserved  for  determination  of  lead. 

In  the  liquid  samples:  After  thoroughly  mixing  the  sample  in  the  bottle,  weigh 
10  to  20  grams  of  the  sample  into  a  tarred  porcelain  dish  and  dry  at  100*^  G.  until  residue 
can  be  powdered  with  a  spatula.  After  the  dry  residue  in  dish  is  broken  with  a 
spatula,  return  the  dish  and  sample  to  oven  again  and  dry  at  100^  C.  until  there  is  no 
further  loss  in  weight.  The  loss  in  weight  will  represent  the  water  present.  The 
resulting  dried  sample  is  then  transferred  to  a  glass-stoppered  bottle  and  reserved  for 
determination  of  lead. 

DETERMINATION   OF  SOLUBLE   LEAD. 

Weigh  in  duplicate  0.15  gram  of  the  dried  sample  into  a  glass-stoppered  bottle  and, 
after  adding  150  c.  c.  of  0.25  per  cent  hydrochloric  acid,  shake  for  one  hour  in  a  shak- 
ing machine  at  a  rate  of  200  excursions  per  minute.  Transfer  contents  of  bottle  to  a 
2(X)  c.  c.  volumetric  flask  and  dilute  to  mark  with  water.  After  one  hour  of  standing, 
filter  the  sample  and  transfer  100  c.  c.  aliquot  to  a  300  c.  c.  Erlenmeyer  flask.  Add 
2  c.  c.  of  N/5  acetic  acid,  saturate  with  hydrogen  sulphide,  and  allow  to  stand  over- 
night under  bell  jar.  Filter,  transferring  entire  precipitate  with  aid  of  first  filtrate. 
Wash  the  precipitate  six  times  with  10  c.  c.  portions  of  a  solution  of  H^S  containing 
10  c.  c.  of  saturated  aqueous  solution  of  HjS,  100  c.  c.  of  water,  and  5  c.  c.  of  N/5  acetic 
acid.  Return  the  filter  containing  the  precipitate  to  the  original  Erlenmeyer  flask 
and  add  20  c.  c.  of  1-10  IINOj.  Place  a  funnel  in  the  mouth  of  the  flask  and  boil 
moderately  for  five  minutes.  Filter,  wash  residue  six  times  with  about  10  c.  c.  each 
of  hot  water,  and  evaporate  filtrate  on  steam  bath  to  about  10  c.  c.  Cool,  add  5  c.  c. 
of  concentrated  sulphuric  acid,  and  heat  until  copious  SO,  fumes  are  given  off.  Cool, 
dilute  with  5  c^  c.  of  water,  and  add  150  c.  c.  of  50  per  cent  alcohol.  Mix  and  allow 
to  stand  overnight.  Filter  through  a  tarred  Gooch  crucible,  and  wash  six  times, 
filling  the  crucible  each  time  with  50  per  cent  alcohol,  finally  washing  with  10  c.  c.  of 
95  per  cent  alcohol.  Dry  the  crucible  and  lead  sulphate  two  and  one-half  hours  at 
100^  C,  and  weigh.    The  increased  weight  of  crucible  is  the  lead  sulphate.    Using 

the  factor  0.6832,  calculate  the  per  cent  of  soluble  lead  in  the  sample. 

191 


192 


MSAD  POISONING  IN  THE  POTTERY  TRADES. 


r 


BBTBRMINATION  OF  TOTAL  LBAD. 

Weigh  1  gram  of  the  dried  sample  into  a  100  c.  c.  casBerole,  add  30  c.  c.  of  1-1 
nitric  acid,  and  evaporate  to  dryness  on  steam  bath.  Take  up  residue  with  hot  water 
and  filter,  washing  the  residue  on  filter  paper  with  hot  water.  Reserve  filtrate  for 
combination  with  filtrate  from  fusion  of  residue.  Transfer  residue  and  filter  pai)er  to 
platinum  crucible,  dry,  and  ignite  cautiously  until  paper  is  nearly  ajahed.  Add  4 
grams  of  fusion  mixtiure  (5  parts  Na2C03  and  7  parts  KjCOs)  to  residue  in  crucible, 
and  fuse  until  fusion  is  complete.  Remove  crucible  to  casserole  and  diasolve  the 
fused  sample  in  a  weak  aqueous  solution  of  HGl  until  crucible  is  clean.  Filter  the 
resulting  solution  and  wash  residue  on  filter  paper  until  free  of  solids.  Combine  the 
filtrate  with  above  filtrate,  evaporate,  and  transfer  the  combined  filtrate  to  a  200  c.  c. 
volumetric  fiask.  Dilute  to  mark  and  mix  thoroughly.  Take  two  40  c.  c.  aliquots 
ani^vaporate  to  dryness  in  200  c.  c.  casserole.  Add  30  c.  c.  of  1-1  HNO3  *u^^  evapo- 
rate to  dnrnS&JUgaiii,  Take  up  with  hot  water  and  transfer  to  300  c.  c.  Erlenmeyer 
flask,  diluting  to  100  c.*c  '^ifll^  ^^^  ^  ^'  ^'  ^^  ^/^  acetic  acid,  saturate  with  HjS,  and 
allow  to  stand  overnight  under'^JKlIJ*''-  ^^^^  ^®  ^®^  sulphide,  and  follow  the 
same  procedure  as  given  under  thedefeSlj?^^^^'^  ^^  soluble  lead,  weighing  the  lead 
sulphate  and  calculating  the  per  cent  of  toH*^  ^^®  sample. 


Appendix  C. 
STUDIES  OF  EMANATIONS  FROM  LEAD  GLAZES. 


In  our  efforts  to  evaluate  all  the  factors  which  perchance  might  help  to  explain 
the  higher  incidence  of  lead  poisoning  among  the  dippers,  our  attention  was  attracted 
to  J.  L.  Breton's  (1)  statement  that  his  experiments,  as  well  as  those  of  M.  Trillat,  Dr. 
Heim,  and  others,  proved  the  emanations  and  tension  of  fumes  of  the  carbonate  and 
the  oxides  of  lead.  Since  these  compounds  are  used  in  the  glaze,  it  occurred  to  us 
that  if  emanations  are  given  oU  from  the  glaze  in  the  open  tubs  over  which  the  dipper 
stands  he  is  exposed  to  an  added  hazard.  This  led  to  the  following  study  and  experi- 
ments by  Assistant  Chemist  Harry  W.  Houghton,  of  this  office,  who  conducted  the 
work  at  the  Hygienic  Laboratory: 

''In  the  search  for  literature  pertaining  to  the  hazards  of  the  pottery  industry  there 
was  found  a  publication  by  Breton  (1)  in  which  the  author  described  in  detail  the 
discovery  of  emanations  from  fresh  white-lead  paint,  by  the  detection  with  acetic 
add  solution,  of  tetramethyl-diamino-djrphenylmethane,  Tnllat's  reag^it,  which 
produced  a  blue  color  with  lead  peroxide.  The  same  author  cited  four  other  similar 
investigations,  among  which  were  emanation  studies  on  the  oxide  and  carbonate  of 
lead,  but  in  only  one  of  these  investigations  did  t^e  results  confirm  his  experi- 
ments. In  the  majority  of  the  investigations  no  emanations  were  found.  Although 
there  has  been  an  evident  diversity  of  opinion  as  to  the  existence  of  emanation  from 
lead  compound,  no  further  investigation  has  been  imdertaken  since  this  publication 
in  1911. 

"Since  some  of  these  lead  compounds  declared  by  Breton  to  give  off  emanations 
were  present  in  lead  glazes  used  in  the  pottery  industry,  it  was  decided  to  repeat 
these  experiments  in  order  to  determine  whether  such  glazes  produce  emanations; 
for  if  they  do  so,  these  emanations  undoubtedly  present  another  hazard  to  workecB 
in  pottery. 

HISTORICAL   REVIEW. 

"In  1903  Breton  (1)  conducted  a  series  of  experizhents  for  the  determination  of 
emanations  from  fresh  white-lead  paint,  by  detection  with  tetramethyl-diamino- 
dyphenylmethane,'  which  when  dissolved  in  acetic  add  (Trillat*6  reagent)  gave  a 
distinct  blue  €ok>r  with  peroxide  of  lead,  resulting  in  the  formation  of  the  corre- 
sponding hydrol,  CH.0H(CflH4N(CHa)a)2. 

"About  the  same  time  the  problem  was  worked  on  by  several  other  investigators, 
among  whom  were  Trillat  (2),  Bezanoon  (3),  Gautier  (4),  and  Heim  and  Hubert  (5). 
Most  of  these  investigators,  excepting  only  Breton,  and  Heim  and  Hubert,  obtained 
no  emanations.  The  bacteriological  studies  conducted  by  Trillat  (2)  and  Marie  (6), 
in  whidi  the  bacterial  cultures  were  incubated  in  chambers  freshly  painted  with 

^  Tbta  tetcamethyl  base  was  prepared  as  follows:  A  mixture  composed  of  30  grams  of  dimethylaniline, 
10  grains  of  formaldehyde,  and  200  c.  c.  of  5  per  cent  sulpharic  acid  solution  was  heated  on  a  water  bath 
for  one  hour.  After  the  mixture  cooled,  an  excess  of  sodium  hydroxide  was  added,  and  the  excess  of 
dlmethylaniline  and  the  trace  of  amine  were  removed  by  passing  a  strong  stream  of  steam  through  the 
mixtore  for  10  minutes.  When  it  had  cooled,  a  mass  of  crystals  settled  out,  which  were  removed  and 
recrystaUized  in  alcohol.  This  procedure  gave  15  to  20  grams  of  the  base.  The  preparation  of  this  base 
is  also  given  in  Farbstofl-Tabellen  (1914),  by  G.  Schultz,  p.  108. 
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wMte-lead  paint,  showed  in  the  majority  of  the  experiments  that  there  was  a  retar- 
dation of  the  bacterial  growth. 

''Trillat  reported  that  he  did  not  obtain  any  indication  of  lead  emanations,  chemi- 
cally, using  the  reagent  prepared  from  tetramethyl-diamino-dyphenylmethane;  yet 
Breton  conducted  similar  experiments,  spreading  the  white-lead  paint  over  a  laige 
area,  and  obtained  positive  evidence  of  small  amounts  of  lead  emanations. 

''In  his  studies  Breton  arranged  a  series  of  freshly-painted  boxes  und^  a  bell  jar 
in  such  a  manner  as  to  allow  a  current  of  air  to  circulate  and  be  exhausted  through  a 
tube  connected  with  an  absorption  chamber  containing  10  per  cent  sulphuric  add, 
which  held  the  lead  emanations.  The  sulphuric-acid  solution  was  evaporated  to 
dryness,  and  lead  sulphate  was  obtained,  which  was  later  reduced  to  lead  peroxide 
l)y  treatment  with  alkaline  hjrpochlorite.  It  is  supposed  that  the  remaining  lead 
peroxide  was  washed  free  of  chlorine  and  hypochlorite  and  was  then  disBolved  in 
acetic  add  and  tested  with  Trillat's  reagent.  The  production  of  a  blue  color  showed 
the  presence  of  lead  emanations. 

"  Heim  and  Hubert  followed  the  procedure  of  Breton  to  a  certain  extent,  but  out- 
lined a  method  which  showed  a  tension  of  vapors  from  carbonate  and  oxide  of  lead. 
The  technique  of  these  authors  was  as  follows:  The  air  was  first  drawn  through 
absorption  tubes  containing  sulphuric  add  and  caustic  potash,  to  free  it  of  all  add 
or  basic  vapors  which  might  be  present  in  the  atmosphere:  then  through  a  long  tube 
(1-2  cm.  in  diameter)  in  which  wan  placed  the  lead  compound,  held  at  the  proper 
temperature;  if  the  compound  was  in  the  pulverized  form,  the  two  extremitiee  of 
the  tube  were  closed  with  ootton  plugs  to  prevent  the  passage  of  any  dust;  the  air 
was  then  let  through  a  U-tube  filled  with  cotton,  which  also  served  to  retain  any 
dust;  and  then  into  a  Gautier  abiorption  tube,  in  which  was  placed  10  c.  c.  of  sul- 
phuric add,  which  held  the  elnanation  of  lead;  the  air  was  finally  passed  through  a 
gas  meter  in  order  to  measure  the  rate  of  flow  of  air  that  passed  through  the  appa- 
ratus. From  3  to  4  liters  of  air  were  allowed  to  pass  through  per  hour.  As  soon  as 
100  liters  had  passed  through  the  apparatus  the  absorption  tube  containing  the  sul- 
phuric add  was  removed,  and  the  sulphuric  add  was  thoroughly  washed  from  the 
absorption  tube.  This  acid  solution  containing  the  lead  emanations  was  evaporated 
to  dryness,  leaving  the  lead  in  the  form  of  lead  sulphate.  The  dry  residue  was 
treated  with  a  solution  of  sodium  hypochlorite,  which  reduced  the  lead  stdphate  to 
lead  peroxide.  The  chlorine  was  removed  by  caldnation  or  washing.  On  adding^ 
the  Trillat  reagent  directly  to  the  residue  of  lead  peroxide  there  was  obtained  a  char- 
acteristic blue  color,  which  was  determined  colorimetrically  by  comparison  of  inten- 
sity of  color  with  similar  color  produced  by  known  amount  of  lead  peroxide  likewise 
treated.  Traces  of  manganese  and  copper  gave  similar  color  reaction,  but  these  were 
removed  from  the  lead  sulphate  by  washing. 

"Through  this  procedure,  Heim  and  Hubert  studied  first  the  emanations  given  off 
from  10  grams  of  metallic  lead  filings  mixed  with  150  grams  of  emery,  and  they 
obtained  0.5  and  1  milligram  of  lead  as  emanations  per  100  liters  of  air,  at  tempera- 
tures of  18°  and  100°,  respectively.  The  sao^  quantity  of  pure  lead  and  solder  or 
type  alloy  in  fusion  showed,  respectively,  0.4  and  0.3  milligram  of  lead  emanatioii 
per  100  liters  of  air.  The  results  of  these  experiments  showed  that  lead  filings  heated 
to  18°  and  100°  gave  off  more  emanations  than  the  moltea  pure  lead,  .solder,  and 
type  alloy. 

'*In  other  experiments  in  which  they  used  100  grams  of  ground  emery  and  a  quan- 
tity of  white  lead  corresponding  to  10  grams  of  metallic  lead,  Heim  and  Hubert 
obtained  the  following  results,  at  a  temperature  of  15°  to  20° — namely,  0.15,  0.20, 
and  0.12  milligram  of  lead  per  100  liters  of  air.  These  investigators  oonduded  that 
their  experiments  verified  those  of  Breton. 
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'*  PRELIMINARY   EXPERIMENTS. 


"As  a  preliminary  to  the  determination  of  emanaUons  from  the  lead  glazes,  it  was 
necessary,  since  neither  of  the  procedures  described  by  Breton  and  by  Heim  and 
Hubert,  was  sufficient  in  detail  to  permit  exact  repetition  of  these  experiments,  to 
conduct  a  few  experiments  in  order  to  ascertain  the  exact  conditions  which  must 
exist  in  order  to  reduce  the  lead  su.phate  completely  to  lead  peroxide,  and  also  to 
remove  all  traces  of  oxidizing  agents,  such  as  chlorine,  ozone,  etc.,  derived  from  the 
sodium  hypochlorite  solution,  after  acidifying. 

*^In  the  first  experiment  portions  of  prepared  lead  sulphate  were  treated  with 
sodium  hypochlorite,  fiist  without  heating,  and  secondly  by  boiling;  but  neither  of 
these  processes  reduced  the  lead  sulphate  to  peroxide.  In  subsequent  experiments 
the  sodium  hypochlorite  solution  which  was  added  to  the  lead  sulphate  was  heated 
neastfy  to  boiling.  This  procedure  brought  about  the  proper  reduction  of  lead  sul* 
phate  to  peroxide. 

*'The  experiments  next  conducted  were  to  determine  the  treatment  that  must  be 
followed  in  order  to  remove  all  oxidizing  agents  given  off  from  sodium  hypochlorite 
when  acidified,  since  these  gases  also  produced  a  blue  color  with  Trillat's  reagent. 
When  the  lead  sulphate  had  been  reduced  to  lead  peroxide,  after  the  procedure  just 
deecribed,  the  remaining  sodium-hypochlorite  solution  was  acidified  with  nitric  add. 
This  add  solution  was  then  filtered  and  the  residue  was  washed  until  the  filtrate  was 
free  from  chlorides  and  add.  Considerable  washing  was  required  in  order  to  remove 
all  compounds  which  gave  a  blue  color  with  the  Trillat  reagent,  except  the  lead 
peroxide.  The  residue  on  the  filter  paper  was  then  dissolved  in  acetic  add  arid 
tested  with  the  Trillat  reagent. 

'*  Having  finally  worked  out  a  procedure  which  would  give  somewhat  dependable 
results,  the  following  method  of  analysis  was  adopted : 

^*  Apparatus. — ^The  apparatus  consisted  of  a  series  of  absorption  tubes,  one  Erlen- 
meyer  flask,  and  a  gas  meter,  connected  with  glass  tubing  in  such  a  manner  as  to 
permit  a  known  amount  of  air  to  be  drawn  through  the  apparatus. 

"The  air  was  first  passed  through  two  absorption  tubes — one  of  which  contained 
sulphuric  add,  while  the  other  contained  caustic  potash — thus  removing  any  add  or 
basic  vapor  that  might  be  present  in  the  atmosphere;  from  these  absorption  tubes 
the  air  was  led  into  a  stoppered  Erlenmeyer  flask  (1,000  c.  c.  capadty)  to  within 
1  inch  of  the  bottom,  so  as  not  to  come  in  contact  with  the  lead  glaze  which  was  in 
this  flask;  the  air  was  then  drawn  from  the  Erlenmeyer  flask  through  a  U-tube  filled 
with  cotton  battiog,  which  served  to  prevent  the  escape  of  any  dust  from  the  sample 
of  lead  glase;  the  air  was  then  passed  through  a  Geissler  absorption  bulb  containing 
10  c.  c.  of  concentrated  sulphuric  acid,  which  dissolved  the  emanation  of  lead  glazes; 
finally  the  air  passed  through  a  gas  meter,  which  enabled  the  measurement  of  the 
flow  of  air  through  the  apparatus. 

**  Method. — ^An  amount  of  the  lead  glaze  equivalent  to  10  grams  of  metallic  lead 
was,  weighed  out  and  placed  in  the  Erlenmeyer  flask.  Before  the  apparatus  which 
has  been  just  described  was  put  in  connection,  the  Erlenmeyer  flask  was  rotated  so 
ae  to  spread  the  glaze  over  the  entire  interior  surface  of  the  flask.  After  a  tight  con- 
nection on  the  apparatus  had  been  made  the  air  was  permitted  to  flow  over  the  lead 
glaze  at  a  rate  of  6  liters  an  hour  for  a  period  of  24  hours.  At  the  end  of  this  time 
the  Geissler  bulb  containing  the  sulphuric  add  was  disconnected,  and  the  add  was 
thoroughly  removed  from  the  bulb  to  an  evaporating  dish,  with  water.  The  add 
solution,  which  was  evaporated  to  dryness,  was  treated  with  20  c.  c.  of  sodium- 
h3rpochlorite  solution  heated  nearly  to  boiling  point.  This  solution  was  then  addfied 
with  nitric  add  and  filtrated.  The  residue  on  the  filter  paper  was  thoroughly  washed 
iintU  filtrate  was  free  of  chlorides  and  add.  The  lead  peroxide  on  the  filter  paper 
was  dissolved  in  a  small  amount  of  acetic  add  and  tested  with  Trillat's  reagent.  The 
productions  of  a  blue  color  indicated  lead  peroxide. 
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EXPEBIAfENTAL  DATA. 

Experiment  No.  1  (lead  glaze  No.  16). 

Per  cent  of  water  present 43. 31 

Per  cent  of  total  lead  present 7. 88 

Per  cent  of  soluble  lead  present 6. 09 

Weight  of  sample  taken grams. .  12. 69 

Volume  of  air  aspirated  per  24  hours liters. .  144. 00 

Temperature  of  air  during  period  of  experiment degrees. .  18-22 

Amoimt  of  lead  emanations  obtained None. 

Experiment  No.  2  {lead  glaze  No.  19). 

Per  cent  of  water  present 35l34 

Percent  of  total  lead  present 14. 40 

Per.cent  of  soluble  lead  present 13. 01 

Weigh  t  of  sam  pi  e  taken grams . .  69. 50 

Volume  of  air  aspirated  per  24  hours : liters. .  144. 00 

Tempera^ture  of  air  during  period  of  experiment degrees. .  18-22 

Amount  of  lead  emanations  obtained NcMie. 

Experiment  No.  S  (lead  glaze  No.  39). 

Per  cent  of  water  present 0. 62 

Per  cent  of  total  lead  present 17. 85 

Per  cent  of  soluble  lead  present 9.  77 

Weight  of  sample  taken grams. .  56. 02 

Volume  of  air  aspirated  per  24  hours liters. .  144. 00 

Temperature  of  air  during  period  of  experiment degrees . .  18-23 

Amount  of  lead  emanations  obtained None. 

Experiment  No.  4  (lead  glaze  No.  4^ -a). 

Per  cent  of  water  present 30l  17 

Per  cent  of  total  lead  present 26. 67 

Per  cent  of  soluble  lead  present None. 

Weight  of  sample  taken gnuns. .  37. 50 

Volume  of  air  aspirated  during'24  hours liters. .  144. 00 

Temperature  of  air  during  period  of  experiment degrees. .  20-22 

Ajnount  of  lead  emanations  obtained None. 

Experiment  No.  5  (lead  gUue  No.  4i-h). 

Per  cent  of  water  present 43.  68 

Per  cent  of  total  lead  present 25. 49 

Per  cent  of  soluble  lead  present 2S.  47 

Weight  of  sample  taken grams. .  39.  20 

Volume  of  air  aspirated  during  24  hours liters. .  144. 00 

Temperature  of  air  d uring  period  of  experiment degrees . .  20-23 

Amount  of  lead  emanations  obtained None. 


*' DISCUSSION. 


"The  oxidizing  agents,  such  as  chlorine  and  ozone,  which  were  liberated  from  the 
sodium  hypochlorite  and  lead  peroxide  by  the  addition  of  nitric  add,  were  entirely 
separated  from  the  remaining  lead  peroxide  by  filtration,  followed  by  a  thorough 
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washing  until  the  filtration  was  free  of  chlorine  and  acid.  As  a  check  on  the  com- 
plete removal  of  theee  oxidizing  agents,  there  were  run  each  time  control  experi- 
ments, using  20  c.  c.  of  sodium  hypochlorite  with  and  without  0.2  milligram  of  lead 
sulphate,  which  is  the  compound  of  lead  obtained  by  evaporating  the  sulphuric 
acid,  if  there  were  any  emanations  given  off  from  lead  glazes.  In  each  of  the  five 
experiments  conducted  to  determine  the  emanations  from  lead  glazes  the  final  test 
with  the  Trillat  reagent  was  negative,  agreeing  exactly  each  time  with  the  test  made 
of  the  blank  experiments.  But  in  the  experiments  where  0.2  milligram  of  lead 
sulphate  was  treated  with  the  sodium  hypochlorite  solution  and  the  resulting  lead 
peroxide  was  filtered  and  washed  free  of  oxidizing  agents,  such  as  chlorine  and 
ozone,  there  was  obtained  each  time  a  positive  test  for  lead  peroxide,  indicated  by 
the  distinct  blue  color  produced  with  the  Trillat  reagent. 

''The  absence  of  emanations  from  lead  glazes  might  be  accounted  for  by  the  fact 
that  some  glazes  were  mixed  with  30  to  43  per  cent  of  water,  which  would  tend  to 
prevent  any  emanations.  Yet  this  is  hardly  true,  for  in  most  of  the  experiments 
the  water  evaporated  during  the  aeration  period.  Even  in  the  cases  where  the  water 
evaporated,  there  were  present  no  indications  of  emanations.  The  results  of  theee 
experiments  agreed  with  those  obtained  by  Experiment  No.  3,  in  which  was  used 
a  glaze  containing  0.62  per  cent  of  water. 

''Furthermore,  the  absence  of  emanations  in  these  experiments,  as  shown  by  chemical 
detection  with  Trillat's  reagent — i.  e.,  5  per  cent  acetic  acid  solution  of  tetramethyl- 
diamino — dyphenylmethane — ^agreed  with  the  results  of  Trillat,  Bezancon,  and 
Grautier  (loc.  cit.),  although  it  disagreed  with  the  results  obtained  by  Breton  and 
Heim  and  H6bert  (loc.  cit.),  in  spite  of  the  fact  that  the  technique  followed  was  nearly 
identical  with  that  stated  to  have  been  used  by  the  latter  investigators .  I  n  the  method 
followed  by  Heim  and  Hubert  it  was  stated  that  the  chlorine  was  removed  from  the 
lead  peroxide  and  the  sodium  hypochlorite  solution  by  calcination  or  by  washing 
with  water.  Both  these  procedures  were  found  to  be  impracticable.  Calcination  and 
boiling,  if  sufficient  to  remove  the  chlorine,  destroyed  the  lead  peroxide,  while  the 
removal  of  the  chlorine  by  washing  was  found  to  be  practically  impossible,  since  in  the 
effort  to  remove  the  last  traces  of  chlorine  from  such  small  amounts  of  lead  peroxide 
as  0.1  to  0.2  milligram  and  also  to  free  the  interior  of  the  beaker  of  adherii^  hypochlo- 
rite and  free  chlorine,  the  lead  compound  was  lost  by  siispension  in  the  wash  water. 
Unless  all  the  chlorine  and  hypochlorite  were  removed  from  the  beaker,  the  Trillat 
reagent  would  turn  blue  in  the  absence  of  lead  peroxide  because  of  the  chlorine  gas 
set  free  from  the  hypochlorite  by  its  acidifying  with  acetic  acid  contained  in  the  Trillat 
reagent.  In  addition  to  the  chlorine  gas,  which  produced  a  blue  color  with  the  Trillat 
reagent,  traces  of  ozone  would  also  be  present,  which  woidd  likewise  produce  a  blue 
color,  according  to  the  results  stated  by  Arnold  and  Mentzel  (7),  and  Fischer  and 
Marx  (8).  The  ability  of  Trillat's  reagent  to  detect  oxidizing  agents  as  well  as  lead 
peroxide  rather  offsets  its  use  as  a  reliable  test  for  lead,  especially  where  such  small 
amounts  of  lead  peroxide  and  gases  were  present. 

"conclusions. 

*'  1.  There  were  no  emanations  given  off  from  the  five  lead  glazes  that  were  studied. 

"2.  The  Trillat  reagent,  which  was  used  for  the  detection  of  lead  peroxide,  was 
found  to  be  extremely  sensitive  likewise  to  such  oxidizing  agents  as  chlorine  and  ozone. 

"3.  Unquestionable  detection  of  lead  emanations  as  lead  peroxide  from  lead  com- 
pounds must  absolutely  be  determined  in  the  absence  of  chlorine  and  ozone,  if  Tril- 
lat's  reagent  is  used  for  the  detection." 

The  above  conclusions  by  Harry  W.  Houghton  indicate  that  no  lead  hazard  exists 
from  emanations  arising  from  tube  filled  with  glaze. 
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Appxkdix  D. 


In  this  table  the  92  potteries  are  arrayed  la  order  of  the  rate  of  poedtLve  and  preBump- 
tive  plumbism,  that  having  the  highest  rate  being  at  the  top.  In  the  first  column  is 
given  the  approximate  number  of  employees,  in  the  second  the  avdhige  number  of 
years  of  exposure  of  those  employed  in  liie  glaze  department,  and  in  the  third  the 
average  p^  cent  of  lead  used  in  the  glaze  samples  collected  from  the  plant. 

In  the  remaining  columns  there  are  enumerated  certain  undesirable  plant  conditions. 
The  conditions  found  in  the  several  plants  are  indicated  by  a  star  in  the  appn^riate 
column.  The  total  number  of  these  conditions  found  in  any  plant  is  given  in  the  last 
column. 

This  array  is  divided  into  three  groups  of  about  an  equal  number  of  plants,  and 
column  totals  or  averages  are  given  for  each  group. 

Thus,  the  average  number  employed  in  the  upper  group  is  221,  in  the  middle  group 
it  is  180,  and  in  the  lower  group  it  is  138.  The  upp^  group  has  an  average  of  15.1  of 
these  undesirable  conditionB:  the  middle  group,  of  11.8,  and  the  lower  group,  of  9.6. 

Undesirable  pUmt  conditiom  for  92  potterietj  arranaed  in  the  order  of  rate  of  poeitive 

and  premmptive  plunwiam. 
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Undesirable  plant  cojiditions  for  92  potteries,  arranged  in  the  order  of  rate  of  positive 

and  presumptive  /)Zum6i»7n— Continued. 
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Appendix  E. 
DUST. 


The  dufit  samples  are  given  according  to  the  dipping,  glaze-mixing,  and  glost-kiln 
rooms  of  the  pottery  plants. 

The  tables  show  the  number  of  particles  of  each  class,  the  weight  of  all  solids  in  the 
sample,-  and  the  divisions  of  this  solid  material.  The  last  two  coliunns  in  the  tables 
show  the  total  amounts  inhaled  daily,  based  on  the  accepted  fact  that  135  cubic  feet 
of  air  is  the  average  amount  of  inhaled  air  per  accepted  workday  for  each  adult 
exposed  to  these  dusts. 

METHODS   OF  COLLECTING  DUST  SAMPLES. 

All  dust  counts  in  the  survey  were  based  on  the  number  of  dust  particles  per  cubic 
foot.  The  technique  used  closely  followed  that  worked  out  by  Palmer,  Coleman, 
and  Ward.  (Report  of  Committee  on  Standard  Methods  of  the  Examination  of  Air, 
American  Public  Health  Journal,  Vol.  VII,  1917.)  Our  methods  have  already  been 
described  in  Paxt  I  of  the  report. 

The  following  tables  were  made  on  the  basis  outlined: 
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THE  PHYSIOLOGY  OF  FATIGUE.^ 

PHYSICO-CHEMICAL  MANIFESTATIONS  OF  FATIGUE  IN  THE 

BLOOD. 

By  Albert  Baird  Hastings. 


INTRODUCTION. 

Any  investigation  of  the  physiology  of  fatigue  presumes  a  previous 
knowledge  of  the  physiology  of  rest.  Only  to  the  extent  that  the 
latter  is  known  can  the  former  be  understood.  In  other  words,  only 
those  processes  identified  with  life  which  have  been  quantitatively 
interpreted  in  terms  of  energetics  are  available  for  application  to  the 
study  of  the  problem  of  physiological  fatigue. 

Physiological  fatigue  may  be  locally  present  in  any  tissue — glandu- 
lar, connective,  nervous,  cardiac,  vascular,  muscular,  or  circulating — 
or  generally  present  as  a  condition  of  the  entire  oi^anism.  The 
fatigue  with  which  this  paper  deals  may  well  be  identified  with  any 
of  the  tissues  named;  but  since  these  experiments  were  limited  to 
the  blood,  the  changes  occurring  in  the  blood  itself,  and  the  most 
prominent  changes  therein,  resulting  from  activity  of  the  muscular 
tissue  will  be  primarily  considered.  Associated  with  increased 
muscular  activity  is  altered  activity  of  probably  all  of  the  other 
tissues  of  the  organism.  The  new  conditions  in  the  blood  will  there- 
fore be  at  least  partially  a  resultant  of  changed  conditions  in  any  of 
the  other  tissues. 

Brucke  first  presented  the  conception  of  the  elementary  organism 
as  being  the  physiological  unit.  "We  are  to  think  of  the  cell  as 
having  a  complexity  of  structure  apart  from  the  molecular  structure 
of  the  organic  compounds  composing  it;  this  complexity  we  may  call 
organization."  The  physiologist  cannot  therefore  subdivide  his 
material  beyond  the  stage  of  unitary  organization.  Ritter  has  said 
that  '^  the  cells  are  subordinate  to  organisms  everywhere  and  always, 
whether  unicellular  or  multicellular  beings,''  are  being  considered. 
And  Prof.  Pike  has  written  that  the  physiologist  must  never  ''leave 
out  of  mind  the  fact  that  in  some  way  or  another,  he  is  dealing  with 
the  whole  oi^anism,  and  not  with  one  part  alone." 

1  A  dissertation  submitted  in  partial  fulfilment  of  the  requirements  for  the  degree  of  doctor  of  philosophy 
in  the  faculty  of  pure  science,  Columbia  University,  New  York  City. 
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PHYSIOLOGICAL  FATfOITE  DEFINED. 

Fatigue  then  is  not  a  local  or  circumscribed  phenomenon  to  be 
explained  or  understood  by  a  simple  hunt  for  some  chemical  indi- 
vidual. It  IS  fatigue  of  the  organization  which  must  be  studied  and 
the  subsequent  development  is  an  attempt,  necessarily  fragmentary, 
to  appreciate  what  certain  phases  of  the  fatigue  of  the  organizatioD 
may  imply. 

Viewed  as  changed  phyfdco-chemical  rejationships. — Qualitatively 
the  organism  may  be  considered  in  all  stages  of  activity  from 
the  minimum  required  for  its  normal  maintenance  to  the  maximum 
of  which  it  is  capable,  from  the  smallest  transformation  of  energy 
compatible  with  continued  life  to  the  greatest.  In  man,  one  usually 
r^ards  this  heightened  activity,  concomitant  with  muscular  effort, 
as  terminating  in  subjective  fatigue.  However,  muscular  effort, 
or  heightened  cellular  activity  may  be  r^arded  as  a  normal  con- 
dition so  long  as  coordination  of  all  of  the  integrated  parts  of  the 
oiganism  obtains;  but  wh^i  the  acceleration  of  processes  has  pro- 
gressed to  such  a  point  that  abnormal  conditions  appear,  the"" 
condition  known  as  fatigue  is  realized.  These  abnormal  conditions 
may  be  recognized  by  the  disturbance  of  any  of  the  intimately  inter- 
related physico-chemical  relationships  of  the  organism.  In  this 
category  may  be  grouped  changes  in  osmotic  pressure,  diffusion, 
ionization,  the  chemical  and  physical  distribution  of  substances, 
permeability  and  electrical  condition  of  boundary  surfaces,  surface 
tension,  solubility. 

These  disturbances  in  physico-chemical  relationships  may  variously 
be  the  result  of  a  number  of  conditions  such  as  an  actual  or  relative 
depletion  of  the  material  normally  employed  as  the  source  of  energy 
of  the  active  tissues  without  their  adequate  renewal,  the  accumula- 
tion of  products  of  normal  metabolism  in  excess  of  the  concentration 
in  which  they  ordinarily  exist,  or  possibly  the  production  of  metabolic 
substances  nbt  ordinarily  produced.  On  the  question  of  what  are 
the  physico-chemical  disturbances  in  the  fatigued  organism,  little 
work  has  been  done.  On  the  question  of  what  chemical  transfor- 
mations have  occurred  in  fatigue  much  literature  exists,  but  on  the 
whole  the  knowledge  of  the  intimate  nature  of  the  condition  is  frag- 
mentary and  disconnected.  It  is  the  purpose  of  this  paper  briefly 
to  eniunerate  and  correlate  some  of  the  facts  now  in  our  possession, 
and  show  by  experiments  how  physico-chemical  investigation  may 
prove  fruitful  in  considering  the  problem  of  fatigue. 

Blackman  pointed  out  the  applicability  of  the  principles  of  chemical 
mechanics  to  the  slow  reactions  occurring  in  the  oi^nism.  Here 
the  law  of  mass  action  is  fully  as  operative  as  in  less  complex  systems. 
The  control  of  the  velocity  of  the  many  reactions  is  a  matter  of  much 


importance  and,  among  possible  influencing  factors,  there  may  be 
mentioned  the  following:  The  amoimt  of  actively  reacting  substances 
present,  the  presence  and  concentration  of  catalysts,  the  temperatures 
at  which  the  reactions  occur. 

Viewed  as  reduced  efficiency  of  energy  transforrruitums, — ^Transforma- 
tion of  energy  is  characteristic  of  every  living  cell.  This  energy 
may  be  manifested  as  electric,  radiant,  chemical,  mechanical,  and 
heat  energy.  From  the  law  of  the  conservation  of  energy,  the  total 
energy  released  from  the  system  must  equal  the  total  put  into  the 
system.  But  the  proportions  of  this  energy  appearing  in  the  various 
possible  forms  at  any  one  time  vary  according  to  the  efficiency  of 
the  system.  In  so  far  as  the  amount  of  enei^  degrade  to  the 
form  of  heat  is  a  minimum,  there  is  a  gain  in  mechanical  efficiency 
for  the  organism.  The  mechanical  efficiency  of  the  system  is  that 
proportion  of  the  total  energy  suppUed  to  the  system  available  for 
the  performance  of  work.  For  purposes  of  life,  the  higher  this 
mechanical  efficiency  is,  the  greater  will  be  the  ability  of  the 
organism  to  meet  the  exigencies  of  existence.  When  the  organism 
is  functioning  iiv  such  a  way  that  the  ratio  of  useful  energy  to  the 
energy  supplied  has  the  greatest  value,  the  efficiency  of  the  system 
is  at  its  optimmn.  YPTien  the  efficiency  of  the  system  fails,  the 
organism  is  working  imder  unfavorable  conditions.  This  failure  in 
the  efficiency  of  the  system  is  regarded  as  fatigue.  It  is  important 
in  this  connection  to  appreciate  that  a  condition  of  diminished 
efficiency  may  obtain  in  certain  tissues  or  organs  which  may  be 
compensated  for  by  increased  efficiency  in  other  portions  of  the  organ- 
ism so  that  the  efficiency  of  the  system  taken  as  a  whole  may 
not  be  noticeably  diminished. 

As  an  illustration,  consider  the  case  of  a  reversible  chemical 
reaction,  e.  g.,  ethyl  alcohol  +  acetic  acid  =  ethyl  acetate  +  water. 
Suppose  that  one  starts  with  equivalent  quantities  of  alcohol  and 
acid,  removing  the  ethyl  acetate  and  water  as  rapidly  as  they  are 
formed,  and  that  the  concentrations  of  alcohol  and  acid  are  main- 
tained at  their  original  values  by  continual  renewal.  Conditions 
would  then  be  optimum  for  this  reaction  and  it  would  progress  at  its 
maximum  rate  for  the  given  conditions.  Suppose  however  that  the 
rate  at  which  alcohol  was  supplied  to  the  system  did  not  keep  pace 
with  its  utilization;  then  the  maximum  rate  at  the  given  physical 
conditions  would  not  be  maintained.  Or  suppose  that  the  products 
of  the  reaction  were  not  removed  as  rapidly  as  they  were  formed;  then 
also  would  the  rate  of  the  reaction  be  retarded.  Here  then  are 
examples  of  failure  on  the  part  of  the  system  to  operate  under 
optimum  conditions — examples  of  chemical  fatigue. 
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CHANGES   IN   FUNOtlONAT.    ACmVITY.  . 

On  turning  to  a  consideration  of  fatigue  in  the  complex  multi- 
cellular animal  organism,  one  is  confronted  with  a  system  in  which 
unknown  numbers  of  possible  chemical  reactions  exist  which  are  for 
the  most  part  interdependent.  If  one  alters  the  rate  in  one  set  of 
these,  e.  g.,  those  involved  in  muscular  contraction,  all  of  the  others 
may  be  influenced  by  this  change.  When  one  has  so  altered  the  rate 
in  one  set  that  it  no  longer  operates  at  its  optimum  efficiency,  the 
others  can  not  be  considered  as  unaffected  by  this  cliange.  In  other 
words  fatigue  involving  primarily  one  set  of  tissues  can  not  be  r^arded 
as  confined  to  that  portion  of  the  organism  alone,  but  to  a  greater  or 
less  degree  must  be  regarded  as  affecting  all  of  the  other  parts  of  the 
system. 

It  is  proper  here  to  refer  briefly  to  some  outstanding  observations 
made  in  regard  to  the  organism  imdergoing  muscular  activity.  These 
observations  refer  to :  (a)  the  primary  seat  of  energy  transformation, 
the  muscles;  (h)  the  veliicle  of  supplies  and  waste  removal,  the 
blood;  (c)  the  distributing  mechanism,  the  cardio-vascular  system; 
{d)  the  source  of  supply  and  means  of  waste  removal,  the  respiratory, 
alimentary  and  excretory  systems;  and  finally  (e)  the  coordinating 
and  regulating  mechanism,  the  endocrine  and  nervous  systems. 

Muscular  tissve, — Muscle  transforms  energy  into  work  by  its  con- 
traction. Keith  Lucas  enunciated  the  important  conception  of  the 
'^AU  or  None''  response  of  skeletal  muscle  fibers  in  1909.  Increas- 
ing the  strength  of  stimuli  brings  into  a  state  of  contraction  naore 
and  more  fibei-s  until  the  maximal  number  capable  of  contracting 
at  any  one  time  are  brought  into  activity.  According  to  this  con- 
ception there  are  no  graded  degrees  to  which  individual  fibers 
respond,  but  each  fiber  if  it  contracts  at  all,  contracts  maximally 
irrespective  of  the  strength  of  the  stimulus.  However,  the  maximal 
response  of  which  the  fiber  is  capable  may  vary  from  time  to 
time.  This  conception  has  been  recognized  by  Mines,  who  offered 
the  following  explanation  of  the  mechanism. 

Mines  believed  that  acid  liberated  by  the  excitation,  precedes  and 
possibly  causes  the  shortening  of  the  fiber.  He  furthermore  postu- 
lates an  optimum  hydrogen  ion  concentration  for  the  activity  of  the 
tissues.  The  effect  of  increased  production  of  acid  on  the  activity 
of  the  tissues  would  therefore  depend  upon  the  degree  to  which  the 
resulting  hydrogen  ion  concentration  approaches  or  deviates  from 
this  optimum  value.  This  conception  is  of  importance  in  an  under- 
standing of  the  condition  known  as  ''treppe''  and  the  subsequent 
fatigue  upon  continued  stimulation  of  skeletal  muscle. 

Of  the  various  theories  advanced  to  explain  muscular  contraction 
none  is  without  objection.     Engelmann's  attempt  to  hken  muscle 


fibers  to  a  heat  engine  is  without  substantiation  by  facts.  An 
explanation  depending  upon  increased  osmotic  pressure  was  advo- 
cated by  Pauli,  Macdonald;  Macdougall  and  Zuntz,  and  one  on 
altered  surface  tension  by  Bernstein.  Both  of  these  have  elements 
of  plausibility.  Roaf  showed  by  experiment  and  calculations  that 
the  amoimt  of  shortening  observed  in  muscle  fibers,  the  time  involved 
in  their  contraction,  and  the  force  with  which  they  contract  can  be 
accounted  for  on  the  assumption  that  lactic  acid,  produced  in  the 
isotropic  substance,  diffuses  into  the  anisotropic  substance,  there 
combines  with  protein  which  then  ionizes  and  leads  to  an  increased 
osmotic  pressiu*e.  He  made  the  further  suggestion  that  the  formsr 
tion  of  acids  might  alter  the  electrical  condition  of  the  surface  of  the 
fibrils  and  thus  alter  their  surface  tension  in  accordance  with  Bern- 
stein's hypothesis.  Wacker  has  lately  pointed  out  that  hydrogen  ion 
determinations  indicate  that  free  acid  can  not  exist  in  muscle,  so 
that  a  hypothesis  depending  upon  the  swelling  of  protein  in  lactic 
acid  is  untenable.  The  recent  work  of  Loeb  on  the  correlation  of 
the  properties  of  proteins  with  their  hydrogen  ion  concentrations 
may  be  useful  in  reconciling  these  opposing  theories  regarding  the 
intimate  nature  of  muscular  contraction. 

Whatever  hypothesis  proves  to  be  correct,  one  is  assured  of  certain 
facts  regarding  muscular  contraction.  Normally,  material  other  than 
protein  is  utilized  as  a  primary  source  of  energy.  This  utilization 
involves  the  consumption  of  oxygen,  the  production  of  carbon 
dioxide,  water  and  lactic  acid.  Whether  this  lactic  acid  is  partially 
rebuilt  into  the  energy-yielding  substance,  is  further  oxidized  to 
carbon  dioxide,  or  is  eliminated  as  lactic  acid  is  not  yet  dear.  Pos- 
sibly all  three  processes  occur,  the  proportions  obtaining  depending 
upon  the  existing  conditions.  For  example,  the  relative  proportions 
of  the  acid  metabolized  in  these  different  ways  will  depend  among 
other  things  upon  the  rate  at  which  the  acid  is  formed  and  removed, 
the  reaction  and  temperature  of  the  seat  of  metabolism,  and  the 
supply  of  oxygen. 

De  Stoecklin  found  that  the  guaiacum  blue  reaction  depends  not 
on  an  enzyme  but  on  the  presence  of  hemoglobin.  Oxyhemoglobin 
acts  not  only  as  a  peroxydase  but  as  an  oxidase  as  well.  It  is  impor- 
tant for  the  organism  that  the  oxidizing  enzymes  commonly  present 
in  the  tissues  do  not  occur  in  the  blood  in  the  active  state,  since 
oxygen  and  foodstuffs  coexist  therein.  The  energy  liberated  by 
oxidation  within  the  blood  would  be  of  little  value  in  supplying  the 
energy  requirements  of  the  actively  working  tissues. 

Efficient  muscular  activity  is  intimately  dependent  upon  an 
adequate  supply  of  material  for  combustion,  of  oxygen  to  effect  this 
combustion,   and  upon   the  removal  of    the  products  of   cellular 
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activity.  This  is  achieved  by  the  blood  through  the  intermediation 
of  the  lymph.  The  material  te  be  used  as  the  source  of  energy 
comes  in  the  first  instance  from  the  alimentary  canal.  It  is  stored 
in  the  muscles  and  other  tissues  during  periods  of  rest.  If  it  is  true, 
as  evidence  by  Weber  would  indicate,  that  constriction  of  the 
splanchnic  vessels  occurs  in  exercise,  it  is  not  probable  that  increased 
absorption  of  foodstuffs  normally  accompanies  increased  muscular 
activity.  The  marked  increase  in  oxidative  processes,  however, 
requires  a  large  increase  in  oxygen  per  unit  amount  of  active  tissue 
in  unit  time.  This  is  effected  by  cooperation  of  the  cardio-vascular 
system  in  increasing  the  blood  flow,  of  the  respiratory  system  in 
supplying  more  oxygen  to  the  blood,  and  of  the  whole  organism  in 
increasing  the  number  of  red  cells  per  unit  quantity  of  blood.  So 
too,  is  the  accelerated  removal  of  the  products  of  activity  achieved 
by  the  same  agencies  with  the  additional  assistance  of  the  excretory 
systems.  Involved  in  the  coordination  of  all  of  these  changes  to 
the  one  end  of  maintaining  maximum  efficiency  in  spite  of  increased 
energy  demands,  are  the  nervous  and  chemical  coordinating  systems. 

Cardiovascular  system. — Bainbridge  has  brought  out  the  following 
points  in  r^ard  to  the  alterations  which  the  cardio-vascular  system 
undergoes  in  order  to  achieve  its  purpose  of  increased  blood  flow 
through  the  active  tissues.  The  output  of  the  heart  per  minute 
is  increased  during  exercise  both  by  a  greater  output  per  beat 
and  an  accelerated  rate.  The  larger  output  per  minute  is  de- 
pendent upon  an  increased  venous  inflow  which  in  turn  is  partly 
the  result  of  the  increased  mechanical  pressure  of  the  working  mus- 
cles and  of  the  movements  of  the  respiratory  muscles.  Since  the 
output  of  the  heart  per  beat  depends  upon  the  length  of  the  fibers  at 
the  beginnmg  of  systole  (Starling's  Law  of  the  Heart),  the  increased 
diastolic  fiilling  of  the  heart  consequent  upon  .the  increased  venous  in- 
flow is  therefore  favorable  to  increased  output  per  beat. 

In  an  examination  of  the  physiological  results  of  bicycling,  Bowen 
noted  that  at  the  onset  of  muscular  work  there  was  an  inmiediate 
and  rapid  rise  in  pulse  rate  which  he  attributed  to  the  nervous 
regulation  of  the  heart  rate;  this  was  followed  by  a  period  during 
which  the  rate  was  uniform;  then  succeeded  by  a  gradual  rise  which 
he  thought  was  due  to  the  accumulation  of  ''waste  products.*'  The 
blood  pressure  was  found  to  rise  sharply,  then  gradually  descend 
during  the  exercise.  Higley  and  Bowen  foimd  that  in  work  the  rate 
of  carbon  dioxide  production  increases  to  a  constant  value. 

In  like  manner  the  utility  of  an  increased  pulse  rate  in  increasing 
the  output  per  minute  depends  upon  the  rate  of  diastolic  filling  of 
the  heart.  If  diastolic  filling  is  slow,  increased  heart  rate  will  not 
necessarily  increase  the  output  per  minute;  but  if  venous  inflow  is 
rapid,  the  increase  will  result  in  increased  output  per  unit  time. 
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Increased  pulse  rate  is  initially  due  to  the  diminution  of  vagus  tone 
(Krogh  and  Lindhard),  and  the  increase  of  accelerator  tone  (Bain- 
bridge,  1914)  by  impulses  from  the  higher  nerve  centers.  Mainte- 
nance of  an  accelerated  pulse  is  due  m  addition  to  the  previous 
cause,  to  an  increased  body  temperature  (L.  Hill,  1909)  and  a  reflex 
lowering  of  vagus  tone  by  the  diastolic  distention  of  the  heart  (Bain- 
bridge,  1915). 

Another  suggested  factor  in  the  maintenance  of  an  accelerated 
pulse  is  the  possibility  of  an  increased  passage  of  adrenalin  into 
the  blood.  Whether  this  increased  activity  of  the  suprarenals 
normally  comes  into  play,  is  questioned  however  by  Gasser  and  Meek. 

Ordinarily  the  efficiency  of  the  heart  is  about  the  same  during 
exercise  and  rest.  Failure  of  the  heart  to  maintain  its  normal 
efliciency  is  found  in  instances  of  heart  strain  by  overexertion. 
The  oxygen  consmnption  of  the  heart  in  exercise  is  much  increased 
and  oxygen  must  be  made  available  if  the  heart  is  to  function  effi- 
ciently. 

Besides  the  greater  outflow  per  unit  time  from  the  heart,  the 
increased  blood  flow  through  the  active  tissues  is  made  further 
possible  by  the  dilation  of  the  arterioles  of  the  muscles.  If  the 
splanchnic  arterioles  are  constricted,  though  some  evidence  would 
question  such  an  occurrence  (Yates,  unpublished  results)  an  addi- 
tional contributing  factor  to  an  increased  blood  flow  through  the 
active  tissues  would  be  operative.  Bainbridge  calculates  this 
increased  blood  flow  through  the  muscles  from  these  factors  as  six 
to  eight  times  the  normal  flow.  The  dilation  of  the  arterioles  in  the 
muscles  results  from  impulses  from  the  vaso-motor  center  and  from 
the  local  action  of  metabolites  formed  during  contraction  (Barcroft, 
Sohlberg).  The  constriction  of  the  splanchnic  vessels,  if  occurring, 
is  probably  almost  entirely  a  vaso-motor  reaction.  There  is  then  an 
altered  blood  pr^sure  in  exercise  which  is  the  resultant  of  several 
factors,  among  which  may  be  mentioned,  increased  output  per  unit 
time  and  decreased  resistance  in  the  muscles.  The  part  played  by 
changes  in  blood  volume  and  blood  distribution,  we  shall  consider 
later. 

Respiratory  system. — Upon  the  organs  of  respiration  falls  the  duty  of 
renewing  the  venous  blood's  depleted  supply  of  oxygen,  and  remov- 
ing its  increased  supply  of  carbon  dioxide.  This  is  accomplished  by 
increased  depth  and  rate  of  respiration.  Evidence  at  the  present  time 
indicates  that  this  increased  pulmonary  ventilation  is  the  result  of  exci- 
tation of  the  respiratory  center  by  an  increased  hydrogen  ion  concentra- 
tion of  the  blood,  by  decreased  blood  flow  and  by  afferent  impulses. 
There  may  be,  as  Bainbridge  has  suggested,  an  increased  sensitivity 
of  the  respiratory  center  due  to  the  passage  of  impulses  from  the 
higher  centers,   or  there  may  be  a  summation  of  stimuli,  which 
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though  normally  inadequate  to  provoke  a  response,  are  repeated  at 
such  frequent  intervals  that  they  are  summed  and  become  eflFective. 
Excretory  system, — Although  Cushny  does  not  specifically  consider 
changes  in  the  secretion  of  urine  during  muscular  activity,  certain  facts 
may  be  deduced  from  known  considerations.  It  is  well  known  that  in- 
tense muscular  effort  often  leads  to  albuminuria  even  in  the  case  of 
well-trained  normal  individuals.  This  may  be  correlated  with  the  in- 
crease of  serum  proteins  noted  in  severe  exercise  (Eckert) .  Albumi- 
nuria occurring  in  cases  of  heart  disease,  where  the  blood  supply  to 
the  kidney  has  been  diminished,  may  be  an  analogous  phenomenon. 
Here  there  is  a  condition  of  partial  asphyxia  resulting  in  an  alteration 
of  the  glomerular  capsule,  permitting  the  passage  of  protein.  The 
excretion  of  water  and  nitrogen  is  markedly  diminished,  and  in  some 
cases  of  dogs  which  have  come  imder  my  observation  the  secretion 
of  urine  has  apparently  been  entirely  abolished  for  a  time.  There 
is  on  the  other  hand  a  marked  increase  in  the  activity  of  the  sweat 
glands  of  man  and  of  the  salivary  glands  of  dogs. 

CHANGES   IN   CHEMICAL   ACTIVITY    OP  THE   OBOANISH. 

As  to  the  chemical  transformations  in  the  organism  resulting  from 
exercise,  accurate  information  is  rather  scant  aside  from  that  on  the 
consumption  of  oxygen  and  the  elimination  of  carbon  dioxide.     Not 
until  Fletcher   and   Hopkins   presented   their  carefully  controlled 
results,  did  the  increased  concentration  of  lactic  acid  in  fatigued 
over  that  in  resting  muscle  become  an  accepted  fact.     Ryffel  later 
detected  it  in  greater  concentration  in  the  blood  and  urine  of  men 
after  than  before  running.     Other  substances  which  have  been  found 
to  bring  about  results  in  excised  muscle  resembling  those  resulting 
from   fatigue    produced    by   repeated   contraction,    are   potassium 
dihydrogen  phosphate,  j8-pxybutyric  acid,  indol,  skatol,  etc.  (Lee). 
The   concentration  of   these   substances   could   conceivably   be   so 
altered  in  exercise  that  they  would  share  in  diminishing  the  eflficienry 
of  the  organism,  but  proof  that  it  is  ordinarily  so  altered  is  yet 
lacking.     Recent   work   indicates    that    the   excretion    of   oxidized 
sulphur  increases  with  muscular  effort,  and  some  evidence  points  to 
the  significance  of  phenol  excretion  in  this  connection  (Scott  and 
Hastings).    As  a  matter  of  fact,  experimental  work  up  to  the  present 
time  points  to  the  fact  that  any  chemical  substance  of  the  organism 
involved  in  either  the  release  of  energy  or  in  the  maintenance  of  the 
machine  for  releasing  it,  undergoes  some   alteration  in  its  form, 
concentration  or  distribution  as  the  result  of  increased  activity.    It 
would  seem  therefore  advisable  to  attack  the  problem  of  fatigue  not 
so  much  from  the  standpoint  of  a  search  for  a  new  substance  resulting 
from  work  or  for  changes  in  amoimts  or  concentration  of  isolated 
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substances,  as  from  the  point  of  view  that  the  oiganism  is  a  physico- 
chemical  system  and  that  changes  in  the  physico-chemical  con- 
ditions must  result  from  altered  activity. 

The  experimental  work  to  be  described  in  this  paper  has  been 
largely  undertaken  with  the  view  of  considering  the  problem  of 
fatigue  from  the  standpoint  of  the  physico-chemical  relationships 
involved.  Since  the  most  notable  advances  in  reaching  an  under- 
standing of  the  activity  of  the  organism  have  been  lately  made  by 
Barcroft,  Parsons,  Henderson,  and  their  co-workers  on  the  subject 
of  the  respiratory  gases  in  their  relation  to  the  hydrogen  ion  con- 
centration and  ionic  equihbrium  of  the  blood,  my  later  experiments 
were  planned  with  the  purpose  of  considering  the  effects  of  muscular 
activity  from  the  viewpoint  developed  by  these  investigators.  Some 
of  the  earlier  experiments  perhaps  bear  less  directly  upon  the  question 
as  finally  formulated,  but  were  necessarily  performed  in  the  logical 
development  of  the  problem.  The  work  will  be  presented  in  the 
manner  in  which  it  was  developed. 

EXPERIMENTAL  PROCEDURE. 
CHOICE   OF   BIOLOGICAL  MATERIAL. 

The  present  knowledge  of  the  chemical  changes  occurring  in  the 
organism  in  fatigue  has  been  obtained  from  three  types  of  biological 
material:  the  seat  of  activity,  the  muscles;  the  excretions,  the 
respiratory  gases,  sweat,  urine  and  feces;  and  the  medium  of  trans- 
portation, the  blood.  Although  theoretically  the  muscles  are  the 
ideal  material  to  be  used  in  a  study  of  muscular  activity,  practically, 
they  are  unsuited  for  an  investigation  involving  small  changes  in 
constitution  or  distribution  of  material  in  the  living  organism.  The 
greatest  care  must  be  exercised  in  their  use  in  order  to  prevent  post- 
mortem changes,  as  those  who  have  made  lactic  acid  determinations 
upon  them  can  so  well  testify.  Further,  the  difficulty  involved  in 
sampling  requires  that  a  large  ntmiber  of  determinations  be  made  in 
order  to  arrive  at  an  average  value  which  is  at  all  significant.  And 
finally,  in  any  investigation  in  which  it  is  desired  to  follow  progres- 
sively the  course  of  the  changes  in  exercise,  their  use  is  obviously 
out  of  the  question. 

Much  information  of  importance  has  been  gained  from  chemical 
investigations  of  the  excretions,  in  particular  those  of  the  pulmonary 
gases  and  the  urine.  Although  by  far  the  largest  amoimt  of  energy 
transformed  can  be  accounted  for  by  a  quantitative  study  of  the 
respiratory  exchange  of  gases,  a  study  of  the  non-gaseous  excretions 
is  necessary  for  complete  verification  of  the  law  of  the  conservation 
of  energy  as  apphed  to  the  animal  organism.  The  character  of  the 
non-gaseous  excretions  depends  to  such  an  extent  upon  the  nutri- 
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tional  history  of  the  organism,  and  still  more  upon  the  little  undei^ 
stood  nature  of  transportation  of  materials  through  living  mem- 
branes, that  consistent  quantitative  results  are  difficult  to  obtain, 
and  to  interpret.  The  ease  of  collection  of  this  class  of  materials  has 
contributed  to  making  their  use  in  investigations  very  extensive. 

Because  of  the  rapidity  and  accuracy  with  which  it  mirrors  local 
and  general  chemical  changes  in  the  organism,  the  blood  may  be 
considered  the  least  undesirable  of  possible  biological  materials  to  be 
used  in  an  investigation  of  progressive  changes  such  as  oc<^ur  during 
the  course  of  muscular  activity  in  the  organism.  The  blood  has 
been  much  used  before,  but  the  majority  of  experiments  reported 
involved  the  use  of  such  complicating  procedures  as  anesthesia  with 
cannulization,  or,  in  some  instances,  venesection  with  or  without 
an  anesthetic.  When  it  is  desired  to  obtain  information  upon  events 
occurring  in  the  normal  organism,  it  is  impossible  to  impose  com- 
pUcating  factors  without  vitiating  the  results.  The  experinoients 
reported  are  not  entirely  free  from  criticism  on  this  ground,  but  it  is 
felt  that  the  technic  employed  has  more  nearly  permitted  normal 
conditions  than  that  employed  in  some  of  the  experiments  per^ 
formed  in  the  past. 

CHOICE    OP   EXPERIMENTAL    ANIMALS. 

Having  concluded  that  the  blood  was  best  adapted  to  the  needs  of 
this  investigation,  it  was  vecessary  to  decide  upon  the  animal  most 
suitable  for  experiments.  Rabbits  which  had  been  previously  em- 
ployed by  me  in  a  related  investigation  were  found  to  be  unsuitable- 
Dogs  on  the  other  hand  are  in  every  way  adapted  to  such  an  investi- 
gation as  this;  first  because  of  their  large  size,  thus  permitting  the 
withdrawal  of  relatively  large  samples  of  blood  without  introducing 
comphcations  due  to  hemorrhage;  second  because  they  may  be 
regarded  as  omnivors  thereby  making  the  results  obtained  from 
them  more  nearly  applicable  to  man;  third  because  they  are  more 
adaptable  to  laboratory  conditions;  and  finally  because  of  the  ease 
with  which  they  can  be  bled. 

The  impracticabihty  of  performing  venepuncture  on  cats,  obvi- 
ated their  use  in  experiments  of  the  present  nature.  Dogs  have 
therefore  been  used  exclusively  throughout  this  investigation  and 
because  of  the  fact  that  blood  samphng  has  been  the  only  procedure 
to  which  they  have  been  subjected,  in  addition  to  the  exercise  im- 
posed, it  has  been  possible  to  keep  the  same  individuals  with  one 
exception  throughout  the  research.  This  had  the  obvious  advan- 
tage of  permitting  one  to  study  the  several  phases  of  fatigue  on  the 
same  individual  over  a  considerable  period  of  seasonal  changes. 
Most  of  the  data  were  obtained  from  venous  blood  which  was  drawn 
into  a  centrifuge  tube  by  aspiration  from  the  jugular  vein.     When 
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necessary  to  protect  from  the  air,  the  blood  was  drawn  under  a 
layer  of  paraflSn  oil.  Aside  from  the  fact  that  it  was  found  con- 
venient to  attach  the  needle  directly  to  the  tube  passing  to  the 
bottom  of  the  vessel,  the  technic  was  the  same  as  that  described  by 
Van  Slyke  and  Cullen. 

METHOD  OP  OBTAINING  BLOOD. 

At  a  certain  stage  in  the  work  it  became  desirable  to  compare 
arterial  with  venous  blood.  Although  I  had  been  informed  that 
arterial  blood  could  be  obtained  with  comparative  ease  from  the 
left  ventricle,  it  was  with  considerable  misgiving  that  the  first  at- 
tempt was  made.  It  proved  however  to  be  such  an  easy  and  ap- 
parently painless  procedure  that  I  beheve  the  technic  to  be  worthy 
of  description.  A  needle  was  attached  directly  to  a  pipette  of  about 
20  c.  c.  capacity  by  means  of  rubber  tubing.  For  convenience  the 
stem  below  the  cylindrical  portion  of  the  pipette  was  shortened  to 
5  cm.  The  dog  was  laid  on  his  back  and  the  apex  of  the  heart  lo- 
cated. The  needle  was  inserted  between  the  second  and  third  ribs 
above  the  apex,  slightly  to  the  left  of  the  median  line.  The  blood 
usually  rose  in  the  pipette  by  its  own  pressure,  although  aspiration 
was  sometimes  applied  by  means  of  a  rubber  tube  attached  to  the 
open  end  of  the  pipette.  The  four  dogs  used  in  these  experiments 
where  arterial  blood  was  drawn  are  apparently  normal  at  this  time, 
six  months  after  the  ventricular  pimctures.  Each  participated  in 
four  experiments  in  the  course  of  a  month,  making  a  total  of  eight 
punctures  for  each  animal.  It  should  be  mentioned  that  between 
punctures  in  any  one  experiment  the  dog  exercised  strenuously  for 
about  four  hours. 

Anticipating  that  the  question  might  properly  be  raised  as  to 
whether  the  normal  functioning  of  the  dog's  heart  had  been  im- 
paired by  this  procedure,  it  was  possible  through  the  kindness  of 
Dr.  H.  B.  WUliams  and  Mr.  F.  W.  Keyes  to  obtain  electrocardio- 
grams of  two  of  the  dogs  before  and  after  puncturing  the  heart, 
before  and  after  exercise.  Because  of  the  possible  significance  of 
these  results  it  is  believed  worth  while  to  publish  typical  portions  of 
the  records.     (Fig.  1.) 

The  records  of  dog  H  show  no  marked  deviation  from  normal 
after  the  ventricular  puncture,  either  before  or  after  exercise.  The 
records  of  dog  E  show  no  change  after  the  puncture  made  before 
exercise,  but  an  extrasystole  is  apparent  in  the  record  obtained 
after  exercise  but  before  the  second  cardiac  pimcture.  It  seems 
probable  that  this  abnormality  resulted  from  the  puncture  but 
became  evident  only  after  the  exercise.  Therefore,  while  the  pimc- 
ture  is  not  without  possible  injury  to  the  heart  musculature,  the 
dogs  seem  not  to  have  been  seriously  affected  by  it. 
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METHOD   OF   EXERCISING    ANIMALS. 

The  usual  laboratory  means  of  exercising  the  animals  has  been 
by  a  revolving  wheel,  sometimes  driven  by  a  motor,  sometimes 
turned  by  hand.  This  method  was  found  unsuited  for  large  dogs, 
and  therefore  in  all  experiments  involving  exercise  to  be  reported  in 
this  paper,  a  motor-driven,  horizontal  treadmill  was  used  which  is 
pictured  in  Fig.  2.  It  was  made  by  Mr.  J.  T.  Hoyt,  of  this  labora- 
tory, and  has  been  in  almost  constant  use  for  two  years.  A  counter 
records  the  distance  travelled;  a  rheostat  permits  adjustment  to  any 
speed  up  to  1 2  miles  per  hour.  The  longest  period  of  continuous  opera- 
tion has  been  nine  hours  representing  a  total  distance  of  65  miles. 
That  the  exercise  is  not  entirely  unwelcome  to  the  dogs  is  indicated 
by  the  fact  that  one  which  has  been  in  use  since  January,  1919,  shows 
signs  of  evident  displeasure  when  she  is  not  permitted'to  run. 

QUANTITATIVE   ANALYSES. 

The  quantitative  determinations  made  in  this  research  have  been 
carbon  dioxide,  oxygen,  chloride,  and  hemoglobin.    For  blood  gas 

determinations  the  Van  Slyke 


A 


■=A 


apparatus  has  been  used,  for 
gas  analysis  the  Henderson  ap- 
paratus, and  for  the  chloride 
estimation  the  Van  Slyke  and 
Austin  method.  To  determine 
the  hemoglobin  content  of 
blood  the  oxygen  capacity 
was  measmred  according  to 
Van  Slyke's  method.  In  de- 
termining hemoglobin  in  solu- 
tion, a  colorimeter  was  usually 
employed,  although  in  some 
cases  where  this  was  impossi- 
ble an  improvised  spectropho- 
tometer was  used.  Where 
knowledge  of  the  distribution 
of  substances  between  cells 
and  plasma  has  been  desired, 
a  hemotocrit  was  used  to  de- 
termine the  relative  volume  of 
the  formed  elements.  At  best 
hemotocrit  determinations  of 
the  relative  volume  of  the  corpuscles  are  only  approximations,  but  by 
standardizing  the  conditions  under  which  they  were  made  it  was  felt 
that  the  residts  would  at  least  be  comparable  among  themselves. 

The  hematocrit  designed  by  Dr.  E.  L.  Scott  is  shown  in  detail  in 
Fig.  3.    A  is  a  10  cm.  length  of  thermometer  tubing,  with  a  0.5  mm. 
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Fig.  3.^A  precision  hematocrit  for  the  estimation  of 
the  relative  volume  of  the  formed  elements  of  the 
blood. 
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bore,  calibrated  to  0.5  mm.  After  filling  with  blood,  it  was  placed 
iv-ithin  the  brass  container  B  and  the  ends  covered  with  leather  caps. 
The  brass  ends  C  were  then  screwed  in  place.  The  hematocrits  were 
then  rotated  at  about  2,500  revolutions  per  minute  in  the  centrifuge 
for  45  minutes,  the  minimum  time  required  to  obtain  approximately 
constant  readings.  Table  1  contains  the  data  of  typical  experiments 
to  determine  the  length  of  time  required  to  reach  constant  readings 
with  the  apparatus. 

Table  I. —  The  effect  of  time  of  centri/ugation  upon  hematocrit  readings, 

[Rate-  2,500  rev.  per  min.) 


Duration 

of 
oeotiifu- 
gationm 
minutes. 

Relative  percentage  of  oorpuades. 

Dog  A. 

1                         ■  ■- 
Dog  I. 

Sample  a. 

Sample  h. 

Sample  a. 

Sample  h. 

15 

80 

45 

60 

0.53D 
0.500 
0.556 
0.555 

0.570 
0.560 
0.555    < 

a555 

1 

0.511 
0.506 
0.50B 
0.501 

0.513 
a505 
a  501 
0.500 

The  technic  as  finally  employed  for  determining  the  percentage  of 
erythrocytes  laked  by  sodium  chloride  solutions  of  varying  degrees 
of  hypotonicity  was  as  follows.  One-cubic  centimeter  samples  of 
fresh  unclotted  blood  were  added  to  99  c»  c.  of  salt  solutions  ranging 
in  concentration  from  M/10  to  M/20.  After  shaking,  these  solutions 
were  allowed  to  stand  for  one  hour.  They  were  then  centrifuged  for 
10  minutes.  The  supernatant  liquid  was  removed  and  the  hemoglobin 
contained  therein  was  converted  to  CO-hemoglobin  by  passing  illumi- 
nating gas  through  it.  This  was  then  compared  in  the  colorimeter 
with  a  standard  solution  of  CO-hemoglobin  prepared  according  to  the 
method  described  by  Palmer.  Elnowing  from  the  oxygen  capacity 
of  the  blood  its  hemoglobin  content,  the  amount  of  hemoglobin  in 
the  salt  solution  and  the  percentage  laking  produced  could  be  calcu- 
lated. When  only  the  percentage  laking  produced  by  the  salt  solu- 
tion was  desired,  a  certain  volume  of  the  blood-salt  mixture  was 
diluted  with  an  equal  volume  of  0.4  per  cent  ammonia  and  this  solu- 
tion after  conversion  of  the  hemoglobin  to  CO-hemoglobin,  was  used 
as  the  standard  for  the  corresponding  centrifuged  solution.  Other 
differences  in  technic  adapting  the  procedure  to  the  individual  needs 
of  the  experiments  will  be  described  as  they  are  encountered. 

DBSCmiPTION   OF   IMFBOVISED  SPEOTBOPHOTOMBTER. 

In  certain  instances  it  was  impossible  to  make  hemoglobin  determi- 
nations by  means  of  the  colorimeter  due  to  interfering  colors  or  to 
the  extreme  dilution  of  the  hemoglobin.     It  was  necessary  in  these 
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cases  to  employ  the  improvised  spectrophotometer.  lUs  consisted 
simply  of  the  substitution  of  a  10  cm.  huid  spectroscope  for  the  tele- 
scope of  the  Duboscq  colorimeter.  The  spectrum  then  appeared  to 
be  divided  into  two  contiguous  ones,  with  corresponding  portions 
adjacent  to  each  other.  Now,  when  solutions  giving  absorption 
bands  such  as  hemc^lobin  were  placed  in  the  cups  of  the  colorimeter 
dark  bands  appeared  across  the  spectra  at  their  dharacteristic  points. 
If  solutions  of  equal  concentration  were  used,  then  equality  of  the 
width  of  the  lines  would  be  obtained  only  in  case  the  depths  of  the 
liquids  through  which  the  light  passed  were  the  same.  In  case  the 
solutions  were  of  different  concentrations,  equality  of  the  lines  would 
result  only  after  the  thickness  of  the  liquid  layers  had  been  adjusted 
as  in  colorimetric  measurements.  No  gain  in  accuracy  was  derived 
•by  this  apparatus  when  the  hemoglobin  in  the  solution  was  greater 
than  10  per  cent.  But  in  solutions  weaker  than  this,  and  in  serum 
or  plasma  where  other  colors  interfere  with  direct  hemoglobin 
determinations,  it  was  found  of  distinct  advantage. 

As  often  as  possible  the  blood  was  examined  immediately  after 
withdrawal  from  the  dog  without  the  use  of  anticoagulants.  Where 
it  was  impossible  to  do  this,  the  anticoagulant  used  depended  upon 
the  subsequent  treatment  of  the  blood.  If  gas  determinations  only 
on  whole  blood  were  to  be  made,  solid  potassium  oxalate  was  used. 
In  blood  volume  studies,  the  anticoagulant  was  an  isotonic  solution 
of  oxalate.  When  determining  the  distribution  of  substances,  it  was 
found  that  one  drop  of  a  molar  solution  of  zinc  sulphate  in  25  c.  c.  of 
blood  prevented  coagulation  without  any  determinable  alteration  of 
the  properties  of  the  blood  under  consideration.  The  use  of  a  zinc 
salt  as  an  anticoagulant  was  suggested  by  Dr.  I.  Greenwald  who  had 
successfully  used  it  in  connection  with  analyses  of  the  inorganic  salts 
of  the  blood.  The  minimum  concentration  in  which  zinc  salts  are 
effective  as  anticoagulants  was  determined  by  Buglia  to  be  0.0025 
gram  equivalents  per  liter  of  blood. 

EXPERIMENTAL  RESULTS. 

OBSERVATIONS   ON   HEMOGLOBIN  EMI  A. 

In  connection  with  previous  experiments  on  the  fatigue  of  dogs, 
the  presence  of  a  coLsiderable  amount  of  hemoglobin  in  the  serum 
after  exercise  was  repeatedly  noted.  The  possibility  that  this  hemo- 
globin might  have  resulted  from  the  experimental  procedure  of 
drawing  the  blood  or  treating  it  after  withdrawal  was  eliminated 
before  any  significance  was  attached  to  its  appearance.  It  was  found 
that  when  the  blood  was  drawn  imder  oil,  into  a  clean  centrifuge 
tube  without  exposure  to  the  air,  without  the  use  of  an  anticoagulant, 
and  was  then  immediately  centrifuged,  serum  obtained  before  exer- 
cise showed  no  trace  of  hemoglobin  when  examined  spectroscopically. 
When  the  same  procedure  was  employed  after  exercise  the  resulting 
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serum  might  cur  might  not  ccmtain  hemoglobin.  This  irregularity  in 
results  led  to  the  belief  for  some  time  that  the  phenomenon  must  in 
some  way  be  due  to  the  handling  of  the  blood.  -  After  repeatedly 
verifying  the  fact  that  the  treatment  of  the  blood  was  in  no  way 
responsible  for  the  appearance  of  the  hemoglobin,  a  quantitative 
study  of  its  presence  was  attempted. 

Tabus  II. — The  appearance  of  hemoglohin  in  serum  after  severe  exercise  and  its  disappear- 

anee  with  training. 


Date. 

Distance. 

Rate. 

Hbin 

senim 

expreased 

cenlTof 
Hbin 
whole 
Mood. 

Dm  a  Ouid  UMt  exmrisfld  on  Feb.  12) . . 

June  21 
July    9 
July  12 
July  13 
July  14 
July  15 
July  16 
July  23 
June  28 
July    8 
July  14 
July  21 
July  28 

Mileji. 

2a2 

21.9 

2.6 

14 

7.6 

6.6 

210 

21.9 

22.8 

19.2 

119 

19.2 

17.9 

6.6 
6.9 

1.11 

1.16 

» 

DaffS(liadlastflaK«tiaedanFeb.  10) 

6.2 
6.4 
&4 
6.1 
6.8 
6.2 
&6 

ao 
ao 
a46 

• 

a67 
aoi 
ao 
ao 

Table  III. — Relation  of  serum  Mb  in  fatigue  to  Hb  content  of  blood. 


Dog  A. 
DogE. 
DegH 


Distance. 


MUet. 
20. 2 
210 
22.3 
19.2 
21.0 
22.2 


Rate  In 
milesAir. 


6.6 
a2 
6.4 
A.1 
7.0 
6.8 


Hbin 

blood 

asOs 

oapaelty/ 

100  cc. 


33.4 
26.8 
24.8 
22.0 
33.2 
2&0 


Hbin 
serum 
asOt 

d^adty/ 
100  c.  c. 


3.7 

ao 

].l 

ao 

1.2 

a  2 


Effect  of  training. — By  means  of  the  improvised  spectropho- 
tometer previously  described  it  was  possible  to  estimate  directly 
the  quantity  of  hemoglobin  appearing  in  the  serum  by  com- 
paring it  with  a  solution  containing  a  known  amount  of 
hemoglobin.  In  Table  II  are  the  results  obtained  from  two 
series  of  observations  made  in  this  manner.  D(^  A,  one  in 
which  the  hemolysis  in  vivo  has  been  often  noted  during  the  two 
years  which  she  has  been  in  this  laboratory,  had  last  been  exercised 
in  the  treadmiU,  previous  to  the  experiments  in  question,  on  February 
12f  1920.  It  wUl  be  noted  that  after  a  run  of  20  miles,  the  concentra- 
tion of  hemoglobin  in  the  serum  was  about  equal  to  that  in  a  1  per 
cent  solution  of  her  blood.  Eighteen  days  later  the  dog  was  run 
21.9  miles.  Again  hemoglobin  was  found  in  the  serum  in  a  con- 
centration of  about  1  per  cent.    Having  observed  that  the  hemo- 
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globin  was  not  evident  when  the  dogs  had  been  running  at  frequent 
intervals,  this  point  was  tested  quantitatively.  On  four  suooeesive 
days  d<^  A  ran  for  an  hour  each  day.  On  the  fifth  day  she  ran  24 
miles.  No  hemolysis  was  produced.  This  observation  has  been  con- 
finned  upon  the  other  dogs,  the  results  on  one  of  which  are  also  given 
in  Table  II.  The  most  striking  point  of  divergence  between  the 
two  cases  was  the  marked  difference  in  the  magnitude  of  the  hemolysis 
produced.  At  the  present  time  we  have  no  explanation  for  this. 
It  may  be  of  significance  however  that  .those  dogs  with  a  low  p^- 
centage  of  corpuscles,  with  low  oxygen  capacity  or  hemoglobin  con- 
tent have  not  shown  hemolysis  in  vivo  to  such  an  extent  as  those 
with  a  higher  percentage  of  red  cells.  That  this  may  be  a  correlated, 
but  not  necessarily  a  causal  phenomenon  is  shown  in  Table  III. 
Here  it  is  seen  that  when  hemolysis  was  observed,  the  hemoglobin 
of  the  blood  was  higher  than  when  hemolysis  had  been  eliminated  by 
frequent  and  repeated  periods  of  exercise.  That  the  amount  of 
hemolysis  may  depend  absolutely  as""  well  as  relatively  upon  the 
hemoglobin  content  of  the  blood  is  not  excluded  by  the  fact  that  dog 
H  had  a  hemoglobin  content  as  high  as  dog  A  but  less  than  half  the 
hemolysis.  Dog  H  had  been  run  rather  frequently  previous  to  this 
observation  on  hemolysis,  white  dog  A,  as  Table  Il^indicates,  had  not 
been  run  for  over  two  months  previous  to  this  particular  observation. 

The  conclusions  from  these  experiments  were:  That  hemolysis 
could  be  produced  in  vivo  by  fatigue  in  an  untrained  dog,  that  it 
could  be  eliminated  by  training,  and  that  it  was  associated  with  the 
hemoglobin  content  of  the  blood.  Reference  to  the  occurrence  of 
hemoglobin  in  the  serum  and  urine  after  fatigue  was  made  by  Manca 
in  1895.  Feigl  and  his  coworkers  in  1916  reported  hemoglobinemia, 
hematinemia,  and  hemoglobinuria  in  the  case  of  soldiers  after  a 
long  march  with  full  accoutrements,  but  proof  of  the  cause  of 
these  phenomena  is  still  lacking.  Hawk  fotmd  that  in  exercise 
the  red  cells  always  increased  in  number  but  that  the  increase  was 
inversely  proportional  to  the  length  of  the  period  of  exercise.  He 
explained  this  by  assuming  that  the  initial  effect  of  exercise  was  to 
cause  the  passage  of  previously  inactive  red  cells  into  the  blood ;  con- 
tinued exercise  however  results  in  the  destruction  of  the  corpuscles, 
leading  to  their  decrease. 

The  observations  herewith  reported  were  made  without  knowledge 
of  the  work  of  these  previous  observers,  and  I  was  led  to  inquire  first, 
into  the  origin  of  the  hemoglobin  fotmd  in  the  serum  and  second  into 
the  disturbance  in  physico  chemical  processes  which  had  led  to  its 
appearance.  It  might  conceivably  have  had  its  origin  either  in  the 
hemoglobin  of  the  muscles  or  in  that  of  the  red  blood  corpuscles. 
Its  presence  in  the  seiiim  might  have  resulted  either  from  increased 
liberation  from  the  source,  or  from  decreased  ability  of  the  mechanism 
normally  removing  it  from   the  oi^ganism  to  function  efficiently. 
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On  the  assumption  that  the  source  of  the  hemoglobin  was  the  red 
cells;  and  that  one  was  dealing  with  a  case  of  hemolysis  in  vivo,  the 
study  of  the  resistance  of  the  erythrocytes  to  laking  by  hypotonic 
solutions  was  undertaken.  Before  passing  to  the  description  of  these 
experiments  the  fact  should  be  pointed  out  that  the  presence  and 
amount  of  hemoglobin  in  the  serum  seems  to  be  related  to  the  hemo- 
globin content  of  the  blood.  This  may  be  interpreted  as  evidence 
that  its  source  is  the  blood  and  its  presence  is  due  to  disturbances 
occurring  within  the  blood. 

In  a  classic  paper  upon  the  intimate  nature  of  hemolysis^  G.  N. 
Stewart  concluded  that  the  alteration  of  the  envelope  is  a  necessary 
precursor  to  the  freeing  of  the  pigment.  After  the  entrance  of  the 
water  or  laking  agent  into  the  corpuscle  the  hemochrome,  or  pigment 
as  it  exists  in  vivo,  is  transformed  into  an  aqueous  solution  of  hemo- 
globin,  which,  being  foreign  to  the  c«ll,  passes  into  the  extracorpuscu- 
lar  fluid. 
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CHANGES  IN  BBSISTANOE  OF  EBYTHROOYTES  TO  LAKINO. 

In  the  first  experiments  upon  the  eflfect  of  exercise  on  the  resistance 
of  the  erythrocytes  to  laking,  sodiimi  chloride  solutions  varying 
in  concentration  from  M/10  to  M/20  were 
chosen  as  the  laking  agents.  The  blood 
was  drawn  without  exclusion  of  air  and 
defibrinated;  1  c.  c.  samples  were  then 
placed  in  99  c.  c.  of  M/10,  11,  12,  13,  14, 
15,  17,  20  sodium  chloride  solutions. 
Four  minutes  were  allowed  for  the  prepa- 
ration of  each  solution.  After  standing 
10  minutes  longer  the  blood  and  salt  mix- 
tures were  centrifuged.  The  amount  of 
hemoglobin  in  the  supernatant  liquid 
was  then  determined  by  the  method  out- 
lined above.  Ihe  same  procedure  was 
followed  after  the  dog  had  been  fatigued. 
By  plotting  the  percentage  of  the  ery- 
throcytes laked  against  the  concentra- 
tions of  the  hypotonic,  salt  solutions, 
curves  such  as  those  given  in  Fig.  4  were 
obtained.  These  were  characterized  by 
two  unexpected  points.  First,  the  curve 
obtained  after  exercise  fell  below  that  ob- 
tained before  exercise,  i.  e.,  the  resistance 
of  the  erythrocytes  had  apparently  in- 
creased. Second,  the  laking  produced  in  M/12  sodium  chloride  was 
greater  than  that  produced  in  M/13  solutions.  This  was  not  an  isolated 
observation,  but  was  observed  in  four  successive  experiments,  so  that 
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Fig.  4.— Resistance  of  red  ceUs  to 
laking  by  hypotonio  salt  solutions 
before  and  after  exercise. 

Solid  line—before  exercise. 
Broken  line— after  exercise. 
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it  did  not  appear  to  be  due  to  accidental  experimeiital  enoiB.  Atten- 
tion was  therefore  first  directed  to  an  understanding  of  this 
phemomenon. 

Effect  of  standing  on  blood  saU  sciutions. — ^Hie  first  possiUe  source 
of  error  Uiat  was  thought  of  was  the  fact  that  the  blood-salt  mix- 
tures did  not  all  stand  the  same  length  of  time  before  they  were 
centrifuged.  To  determine  the  effect  of  this  factor  upon  the 
d^ree  of  laking  observed,  experiments  were  performed  in  which 
portions  of  the  blood-salt  mixtures  were  e«itrifuged  at  stated 
intervals  up  to  4^  hours  after  withdrawal  of  the  blood.  The 
results  of  one  such  experiment  are  given  in  Fig.  5.  It  is  seen  that 
the  d^ree  of  laking  rose  rapidly  at  first  and  then  more  slowiy,  so 
that  after  having  stood  one  hour  an  ern»*  of  plus  or  minus  five 
minutes  caused  no  change  in  the  colorimetric  determinations  within 
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Fig.  5.— Effect  of  the  length  of  time  of  standing  of  blood-sart  mixture  on 
percentage  of  laking  produced  by  M/14  NaCI. 

the  limits  of  experimental  error.  The  length  of  time  that  the  solu- 
tions stood  after  mixing  may  then  have  been  a  contributing  factor 
to  the  apparently  greater  amount  of  laking  by  M/12  than  by  M/13 
sodium  chloride,  because  in  any  one  experiment  the  M/12  mixture 
stood  34  minutes  whereas  the  M/13  mixture  stood  30  minutes.  Thst 
this  did  not  account  for  the  major  portion  of  the  observed  discrep- 
ancy, however,  was  shown  by  the  fact  that  a  difference  of  four  min- 
utes in  the  region  of  half  an  hour's  standing  produces  an  increase  of 
only  1  per  cent  in  the  amount  of  laking.  In  Fig.  4  it  is  seen  that  a 
difference  of  from  5  to  8  per  cent  in  the  amount  of  laking  existed 
between  the  two  concentrations  in  question.  It  was  necessary  there- 
fore to  seek  further  for  the  cause  of  this  phenomenon. 

Effed  of  standing  on  blood. — The  next  thought  was  that  the  varying 
lengths  of  time  which  the  blood  stood  in  the  laboratory  before  being 
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added  to  tlie  salt  solotions  might  have  been  partially  responsible  for 
the  irregularity.  Experiments  were  planned  to  study  the  effect  of 
this  factor.  The  blood  was  drawn  and  defibrinated.  Immediately, 
and  at  five  minute  intervals  for  45  minutes,  1  c.  c.  samples  were 
added  to  99  c.  c.  of  M/14  sodium  chloride  solutions.  After  each 
blood-salt  mixture  had  stood  for  exactly  15  minutes,  it  was  oentri- 
fuged  and  the  percentile  laking  determmed  in  the  usual  way. 
Plotting  these  results  apparently  showed  that  standing  in  the  labora- 
tory did  increase  the  resistance  of  the  erythrocytes  to  laking  by 
hypotonic  solutions.  (Fig.  6,  curve  (a) .)  It  was  recognized  however 
that  no  precautions  had  be^i  observed  to  prevent  access  of  the  air, 
and  another  experiment  was  planned  to  eliminate  this  source  of 
error.  This  time  the  blood  was  kept  under  oil  in  a  covered  receptacle. 
It  was  found  that  the  resistance  to  laking  decreased  in  approximately 
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Fig.  6.— Effect  of  the  time  of  standing  of  blood  before  being  mixed  with  laking  solu- 
tion, on  the  percentage  of  laking  produced  by  M/14  NaCI. 

A— Blood  allowed  to  stand  exposed  to  the  air. 
B-iBlood  kept  under  oil. 

All  blood-salt  mixtures  stood  15  minutea  before  oentrlfu0ation. 

the  same  manner  in  which  it  had  increased  in  the  former  experiment. 
(Fig.  6,  curve  (J).) 

Effed  of  gases  on  resistance. — In  what  way  had  the  blood  in  the 
second  experiment  differed  from  that*  in  the  first  ?  Manifestly,  the 
change  must  have  been  due  to  its  being  protected  by  oil  in  the  second 
case  and  to  its  not  being  so  protected  in  the  first  case.  The  most 
obvious  difference  between  the  two  samples  was  the  arterial 
appearance  of  the  first  and  the  venous  appearance  of  the  second. 
(>)uld  the  gases  in  the  blood  have  been  instrumental  in  the  observed 
changes  in  resistance  ?  Experiments  therefore  were  devised  which 
had  for  their  purpose  ascertaining  the  extent  to  which  changes  in 
the  concentration  of  the  blood  gases  influenced  the  resistance  of 
the  erythrocytes  to  laking  by  hypotonic  solutions.  In  one  such 
experiment,    the   blood    after  withdrawal,   was  defibrinated,  then 
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partially  reduced  with  gaseous  hjdrogen.  One-half  of  this  blood 
was  reoxygenated,  the  other  portion  was  kept  reduced.  One  per  cent 
mixtures  with  M/14  sodium  chloride  were  prepared  and  the  curves  of 
laking  determined  in  the  manner  described  above.  Fig.  7  shows 
the  result  of  this  experiment.  The  resistance  was  markedly  increased 
by  reoxygenation.  At  60  minutes,  for  example,  62  per  cent  of  the 
reduced  blood  had  been  laked,  but  only  45  p^  cent  of  the  reoxy- 
genated  sample.  Analyses  showed  24.3  volumes  per  cent  of  oxygen 
in  the  former  and  30.1  volumes  per  cent  in  the  latter  sample  of 
blood.  Other  experiments  indicated  that  carbon  dioxide  had  the 
reverse  effect,  namely,  that  an  increase  in  carbon  dioxide  content 
resulted  in  a  decrease  of  the  resistance  of  the  corpuscles. 

Being  satisfied  as  to  the  importance  of  the  blood  gases  in  deter- 
mining the  resistance  of  the  erythrocytes,  the  subsequent  experi- 
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Fig.  7.— A  comparison  of  the  effect  which  (A)  reduction  with  hydrogen  and  (B)  reoxy- 
genation of  hemoglobin  had  on  the  percentage  of  laking  produced  by  M/14  NaCI. 

Determinations  of  amount  of  laking  were  made  at  Intervals  up  to  80  minutes. 

ments  on  the  relation  of  this  phenomenon  to  fatigue  took  into  account 
these  modifying  factors.  The  blood  was  drawn  under  oil  without 
the  use  of  an  anticoagulant.  Five  c.  c.  were  inunediately  added  to 
495  c.  c.  of  M/13  or  M/14  sodimn  chloride  solutions  and  tiic  amount 
of  laking  resulting,  determined  at  15-minute  intervals  for  75  minutes. 
After  subjecting  the  dog  to  a  given  amount  of  exercise,  the  laking 
curve  was  again  determined.  The  curves  obtained  in  one  such 
experiment  are  shown  in  Fig.  8.  Thus  at  60  minutes,  51.3  per 
cent  laking  had  been  produced  in  the  blood  drawn  before  exercise, 
whereas  only  33.4  per  cent  laking  had  been  produced  in  the  blood 
drawn  after  exercise.  The  exercise  in  this  instance  consisted  of 
running  18.7  miles  £^t  6.8  miles  per  hour.  Thus  it  was  found  that 
muscular  effort  did  increase  the  resistance  of  the  erythrocytes,  whai 
the  access  of  air  to  the  blood  after  withdrawal  of  the  blood  was 
prevented.     In  each  subsequent  experiment  on  the  resistance  of 
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the  cells,  at  least  six  points  were  obtained  from  which  the  taking 
curve  was  plotted.  Since  it  is  impossible  to  publish  each  curve, 
the  percentage  laking  produced  at  the  end  of  60  minutes  has  been 
chosen  as  the  resistance  value.  This  is  the  figure  by  which  the 
resistance  of  the  cells  is  characterized  in  the  following  discussion. 

EFFECT  OF  EXERCISE  ON   BLOOD  OASES  AND  RESISTANCE. 

The  next  question  was:  Are  the  changes  in  the  blood  gases  pro- 
duced by  exercise  in  harmony  with  these  results  t  Consider  first  the 
ox3^n  content.  (Table  IV.)  The  average  of  13  analyses  of  the 
oxygen  content  of  the  venous  blood,  before  and  during  various  stages 
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Fig.  8.— Laking  curves  obtained  on  the  blood  of  dog  H  before  exercise  (curve  A),and 
after  exercise  (curve  B).    taking  solution  was  M/13  NaCI. 

O rdl nates— percentags  of  cells  laked. 

Abscissae— time  which  blood-iaking  solution  mixture  stood  before  centrifugatlon. 

of  exercise,  indicated  that  it  was  increased  at  the  end  of  two  hours 
but  thereafter  gradually  declined  in  value.  The  hemoglobin  content 
of  the  bloody  as  measured  by  its  oxygen  capacity,  however,  increased 
but  at  a  diminishing  rate.  Hie  percentage  saturation  of  the  hemo- 
globin was  greater  at  the  end  of  two  hours,  but  was  thereafter  less 
than  at  the  beginning  of  the  exercise.  The  average  of  12  analyses  of 
the  bicarbonate  content  of  the  plasma,  measured  on  different  indi- 
viduals and  at  different  times,  but  over  comparable  periods  of  work, 
showed  a  progressive  diminution.  If,  then,  as  the  experiments  on 
the  Uood  in  vitro  indicated,  the  increase  of  oxygen  or  the  diminu- 
tion of  carbon  dioxide  caused  an  increase  in  the  resistance  of  the 
corpuscles  to  laking,  cme  might  have  anticipated  from  these  pre- 
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viously  acquired  figures  that  changes  in  resistance  attendant  upcm 
exercise,  could  be  accounted  for  by  the  changes  in  the  gases  of  the 
blood.  In  order  to  prove  this  point  experimentally,  one  needed  to 
determine  the  gases  of  the  blood  and  the  resistance  of  the  corpuscles 
on  the  same  samples  under  different  gas  tensions,  produced  within  the 
organism  first  at  rest,  then  after  exercise.  Experiments  were  there- 
fore imdertaken  in  which  the  following  analyses  were  made:  The 
oxygen  content,  the  hemoglobin  content,  the  carbon  dioxide  content, 
and  the  resistance  to  laking  of  the  erythrocytes  in  both  arterial  and 
venous  blood. 

Tablb  IV. — The  effect  of  exerciee  upon  the  gases  of  the  verums  blood  of  dogs. 


Oxygen  oontent  In  volumes  p«r  cent. 
Oxygen  capacitv  in  volumes  per  cent 
Per  cent  ssturation  of  hemoglobin . . . 
Bicarbonate  ctmtent  of  plasma 


Num- 
ber of 
experi- 
ments* 


19 
13 
13 
12 


Duration  of  exerdse  in  hoora 
running. 


lOwl 
M.S 
05.0 
50.0 


17.3 

07.5 
52.3 


17.0 
28.4 
04.3 
4&5 


10.6 
28.4 
€2.9 
44.9 


Table  V. — Summary  table  representing  the  emerage  of  eight  experimenls  in  wkieh  deter- 
minationa  of  oxyaen^  hemoglobin^  carbon  dioxide  and  resistance  to  laking  were  mode 
on  the  same  samples  of  arterial  and  verums  blood  be/ore  and  aJUr  exercise. 

[Average  distance  runs=17.7  miles.] 


Before  exerdse. 

Arterial. 

Venous. 

Arterial. 

Venous. 

Resistance 

51.0 
3&3 
19.3 
21.3 
90.6 

5&0 
4a5 
14.3 
20.5 
00.7 

42.0 
31.0 
20L6 
22.4 
02.0 

43.0 

Carbon  dioxide 

32.7 

Oxygen 

l&O 

Hemodobtn 

23.4 

OWHb 

04.1 

The  results  of  those  experiments  in  which  all  analyses  were  com- 
plete are  presented  in  Table  V.  The  outstanding  points  are  as 
follows:  The  resistance  to  laking  was  greater  in  venous  than  in 
arterial  blood  before  exercise.  There  was  associated  with  this 
difference,  a  greater  carbon  dioxide  content,  a  less  oxygen,  content, 
a  slightly  less  hemoglobin  content,  and  a  smaller  percentage  satura- 
tion of  the  hemoglobin  with  oxygen,  in  the  venous  than  in  the  arterial 
blood.  Exercise  resulted  in  the  following  changes:  The  resistance  to 
laking  was  increased;  the  carbon  dioxide  content  was  decreased;  the 
oxygen  content  and  the  hemoglobin  content  were  slightly  iuCTeased 
in  both  the  arterial  and  venous  blood.  The  percentage  saturation  of 
the  hemoglobin  with  oxygen  was  increased  slightly  in  the  arterial  and 
decreased  in  the  venous  blood.  After  exercise,  the  average  difference 
in  the  resistance  of  the  arterial  and  venous  erythrocytes  was  too 
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slight  to  be  of  significance.     Hie  possible  reasons  for  this  will  be 
discussed  when  the  individual  determinations  are  considered.     As  the 
result  of  the  average  of  the  complete  experiments  one  may  say  there- 
fore that  the  changes  in  the  gases  of  the  blood  were  in  harmony  with 
the  observed  changes  in  the  resistance  of  the  erythrocytes  to  laking. 
How  far  could  these  average  results  be  applied  to  individuals  and 
to  single  determinations  upon  individuals?    The  data  showing  to 
what  extait  this  could  be  done  are  given  in  Tables  VI,  VII,  VIII, 
IX^  X.    Consider  dog  A.     The  resistance  to  laking  and  the  carbon 
dioxide  content  of  the  venous  blood  were  slightly  greater  than  that 
of  the  venous  blood  before  exercise.    The  oxygen  content  and  the 
percentage  saturation  of  the  hemoglobin  with  oxygen  were  respec- 
tively less.    After  exercise  the  resistance  and  the  carbon  dioxide 
content  were  less  in  both  the  arterial  and  venous  samples  than  they 
had  been  before  exercis(e.    The  oxygen  content  and  the  percentage 
oxygenation  of  the  hemoglobin  were  greater  in  the  arterial  blood 
after  than  before  exercise.     In  the  venous  blood,  the  oxygen  content 
had  slightly  increased,  but  the  percentage  saturation  of  the  hemo- 
globin had  decreased.     In  view  of  the  average  higher  resistance  of 
the  venous  than  the  arterial  blood  after  exercise  in  the  case  of  dog 
A,  I  wish  to  call  attention  to  the  experiment  of  July  23  on  this  dog. 
The  resistance  of  the  arterial  and  venous  bloods  after  exercise  were 
respectively  43  and  37;  the  corresponding  carbon  dioxide  contents 
were  33.4  and  27.8  volimies  per  cent.    The  records  show  that  six 
minutes  elapsed  between  the  drawing  of  the  venous  and  arterial 
samples  after  the  dog  was  removed  from  the  treadmill.     This  was 
sufficient  time  for  the  respiration  to  have  adjusted  itself  more  nearly 
to  the  conditions  prevailing  in  rest.    Since  the  carbon  dioxide  con- 
tent of  the  arterial  blood  was  foimd  to  be  greater  in  rest  than  in 
work,  the  greater  amount  of  carbon  dioxide  in  the  arterial  than  in 
the  venous  samples  after  exercise  in  this  and  other  instances  in 
which  it  was  noted,  becomes  understandable.     One  finds  that  on 
July  14  and  August  13,  experiments  on  dog  E  led  to  the  same  results 
with  apparently  the  same  underlying  reasons.     It  is  perhaps  unfor- 
ttmate  that  practical  difficulties  prevented  the  drawing  of  the  arterial 
and  venous  samples  simultaneously,  but  the  very  occurrence  of 
these  anomalous  resiQts  provides  additional  verification  of  my  thesis. 


II 
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Table  VI. — The  resistance  of  the  erythrocytes  of  the  arterial  t^hd  venous  blood,  before 
and  after  exercise,  expressed  as  the  percentage  oflaking  produced  by  hypotonic  salt  solu- 
tions at  the  end  of  one  hour. 


Dog. 

Date. 

•Distanoe 
in  miles. 

Concen- 
tration 
ofNaCl 
sol. 

Betee  eoceraiae. 

After  excRteL 

ArteriaL 

VonooF. 

Arterial.!  Vemis. 

A 

July    9 
July  16 
July  23 
July  30 

21.9 
24.0 
21.9 
20.7 

HA4 
M/13 
MA3 
MAS 

90 
72 
64 
48 

84 
88 
50 
50 

78 

80 

43 

37 
10 

Avenkcs 

22.5 
00.0 

66 
65 

70 
73 

66 
58 

tt 

Aug.    5 

July    8 
July  14 
July  28 
Aug.  13 

MA3 

» 

B 

19.2 
14.9 
17.9 
l&O 

HA4 
IIA3 
M/13 
MA3 

70 
16 
34 
20 

76 
34 
42 
22 

64 
16 
2S 

17 

€7 

16 
33 
15 

Average ,. 

16.8 
00.0 

34 

25 

61 
56 

51 

38 

30 

ao 

25 

29 

Aug.    4 

July  19 
July  26 
Aug.  12 

MA3 

37 

H 

9.6 
22.2 
19.9 

MA3 
MA3 
MA3 

75 
66 

58 

45 
47 

SO 

51 

30 

Average 

17.2 
00.0 

■"mas' 

56 
57 

68 
70 

53 

58 

51 

Aug.    2 

71 

Table  VII. — The  carbon  dioxide  content  of  (A6  arterial  and  venous  blood  brfate  and  afte 

exercise,  expressea  as  volumes  per  cent. 


Dog. 

Date. 

July    9 
July  16 
July  23 
July  30 

Distance 

in  miles. 

Before  exercise. 

After  exerdse. 

Artertel. 

Venous. 

AfteriaL    Venous. 

1 

A 

2L9 
210 
2L9 

aa7 

32.9 
82.8 
35.2 
41.8 

82.9 

ai8 

4L7 
41.0 

1 
1&3              21.5 

27.6             38LO 
33.4             27.8 
38.6             S&4 

Average 

22.5 
00.0 

41.0 

37.8 
41.0 

28L2              28.4 

Aug.    5 

July    8 
July  14 
July  21 
July  28 
Aug.  13 

29.0              46.4 

E...., 

19.3 
14.9 
1&2 
17.9 
15.0 

42.7 
4&1 
46.1 
6B.1 
47.3 

2&2 
3&3 
3Sl9 
8S.6 
S8.2 

8L8 

»•••• 

A3 

4a5 

41.4 
47.3 

S8L1 
42.4 
40L9 
S17 

Average 

17.2 

oao 

42.9 
43.1 

45.5 
4a7 

34.8 
48.1 

37.2 

Aug.    4 

July  19 
July  36 
Aug.  12 

53L5 

H 

9.6 
22.2 
19.9 

82L9 
3&6 
36.4 

86.6 
31.3 

aai 

3S.9 
3L3 
28.2 

32.9 

36.0 
32.7 

Average 

17.2 

oao 

35.0 

33.8 

36.6 
43.2 

30L8 
28.0 

33L9 

Aug.    2 

Aug.    3 
Aug.    6 

42.8 

J 

17.2 
17.2 

41.3 
44.8 

41.3 
50.3 

3&4 
44.1 

41.3 

46^8 

A  verafe 

17.2 

43.0 

45.8 

4L2 

410 

jr«  *v-l^B,«7.  ■........•.•.......••...•.■  ■    ..       

29 


Table  VIII. — The  oxygen  content  of  arterial  and  venous  blood  before  and  after  exercise, 

express^  in  volumes  per  cent. 


Dog. 

Date. 

Distance 
In  miles. 

Before  exercLse. 

After  exercise. 

Arterial. 

Venous. 

Arterial. 

Venous. 

A.. 

July    9 
July  16 
July  23 
July  30 

Aug.    5 

July     8 
July  14  ' 
July  21 
July  28 
Aug.  13 

Aug.    4 

July  19 
July  26  ' 
Aug.  12 

Aug!  "2' 

Aug.    .3 
Aug.    6 

21.9 
24.0 
21.9 
20.7 

21.3 
22.1 
22.9 
23.9 

19.0 
15.2 
19.9 
21.9 

24.2 
21.2 
26.5 
25.9 

17.8 

Avenige 

Average 

Average 

1 

19.8 
21.4 
19.3 

22.1 
00.0 

22,6 
21.3 

19.0 
15.1 

25.2 
20.7 

19.6 
19.6 

E.. 

19.2 
14.9 
19.2 
17.9 
15.0 

15.2 
l&l 
17.6 
15.8 
18.2 

12.3 
9.9 

12.3 
9.3 

15.6 

17.6 
19.9 
20.2 
17.3 
18.2 

12.7 
17.2 
17.8 
10.6 
12.6 

17.2 
00.0 

17.0 
19.2 

11.9 
14.7 

1&6 
16.5 

14.2 
8.0 

H.. 

9.6 
22.2 
19.9 

20.1 
22.8 
19.8 

13.5 
15.1 
10.5 

19.6 
22.7 
19.7 

14.8 
12.6 
10.8 

17.2 

oao 

20.9 
22.8 

13.0 
12.5 

20.7 
21.8 

12.7 
9.1 

J... 

17.3 
17.2 

18.3 
17.8 

13.4 
12.7 

18.3 
19.2 

14.3 
12.8 

17.2 

18.0 

13.0 

18.7 

13.5 

Table  IX.- 


The  hemoglobiii  content  of  the  arterial  and  venous  blood  before  and  after 
exercise,  expressed  in  volumes  per  cent  of  oxygen  capacity. 


Dog. 

Date. 

Distance 

in  miles. 

Before  exercise. 

After  exerdse 

Arterial. 

Venous. 

Arterial. 

Venous. 

A 

July    9 
July  16 
July  23 
July  30 

21.9 
24.0 
21.9 
20.7 

23.9 
24.4 
23.9 
26.0 

23.2 
23.2 
23.4 
26.7 

26.0 
26.0 
26.5 
27.7 

27.5 

Average 

26.8 
27.5 
30.6 

22.5 
00.0 

24.5 
24.4 

23.9 
24.4 

26.5 
22.8 

28.1 

Aug.    5 

22.8 

K.. 

July    8 
July  14 
July  21 
July  28 
Aug.  13 

19.2 
14.9 
19.2 
17.9 
15.0 

17.6 
20.6 
18.5 
•  18.6 
19.8 

17.2 
18.9 
18.2 
18.3 
19.8 

19.8 
21.3 
21.3 
19.4 
2a8 

20.0 

Average 

22.6 
22.0 
19.4 
22.8 

17.2 
00.0 

19.0 
20.7 

18.5 
20.7 

20.5 
20.4 

21.3 

Aug.    4 

19.7 

H. 

July  19 
July  26 
Aug.  12 

9.6 
22.2 
19.9 

2L4 
24.5 
20.8 

21.0 
22.3 
19.4 

20.5 

23.5 

Average 

24.8 
22.6 

25.0 

22.8 

17.2 
00.0 

22.2 
23.6 

20.9 
22.7 

22.6 
2L8 

23.4 

Aug.    2 

21.8 

J.. 

Aug.    3 
Aug.    6 

17.3 
17.2 

19l3 
2a3 

19.3 
20.3 

19.6 
2L1 

2ao 

Average 

20.9 

17.2 

19.8 

19.8 

2a4 

20.4 

1 

Table  X. — 
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The  percentage  saivration  of  the  arterial  and  venoiu  blood  with  oxffffen  hefort 
and  after  exercise^  expressed  in  per  cent. 


Dog. 

Date. 

Distance 
in  miles. 

Before  exerdse. 

After  exexdse. 

Arterial. 

Venais. 

Arterial. 

Venmtt. 

A 

• 

21.9 
24.0 
2L9 
2a7 

89.2 
9a6 
95.7 
91.9 

81.9 
65.5 
83.2 
85.2 

93.0 

83.0 

lOdLO 

97.1 

6L7 

Average 

July  16 
July  23 
July  30 

719 
77.8 
610 

22.1 

oao 

91.9 
87.3 

79l5 
61.9 

95.1 

9as 

69L7 

Aug.    5 

^9 

K.. 

July     8 
July  14 
July  21 
July  28 
Aug.  13 

19.2 
14.9 
19.2 
17.9 
1&.0 

86.4 
87.9 
96.1 
85.0 
92.0 

71.5 
52.4 
67.6 
50.9 

78.8 

88.8 
03.4 
94.8 
89.2 
87.5 

^5 

Average 

76l1 

511 
55.3 

17.2 

oao 

9&5 
92.7 

64.4 
71.0 

9a7 

sao 

0&.6 

Aug.    4 

4flL« 

H. 

July  19 
July  26 
Aug.  12 

9.6 
22.2 
19.9 

94.0 
98.0 
95.1 

64.3 
67.7 
M.1 

96.6 
91.5 
87.2 

63.9 

Averaee 

5QLi 
47.4 

17.2 
00.0 

94.2 
96.6 

62.3 
65.1 

91.6 

loao 

54.3 

• 

Aug.    2 

4L8 

J. 

Aug.    3 
Aug.    6 

17.3 
17.2 

94.S 
87.6 

60.4 
62.5 

93.3 
91.0 

71-5 

Average 

6L3 

17.2 

91.0 

65.0 

91,7 

66.2 

Having  found  that  in  some  cases  the  carbon  dioxide  content  was 
greater  in  the  arterial  than  in  the  venous  samples  after  exercise,  it 
may  properly  be  questioned  whether  or  not  in  those  instances  in  which 
it  was  less  in  the  former  than  in  the  latter,  the  differences  may  not 
have  been  as  great  as  would  have  actually  existed,  had  it  been  pos- 
sible to  draw  the  arterial  and  venous  blood  simultaneously.  This  is 
felt  to  be  the  case,  and  it  is  for  this  reason  therefore  that  one  can  not 
attach  too  much  significance  to  differences  noted  between  the  arterial 
and  venous  samples  after  exercise. 

What  has  been  said  of  the  conditions  obtaining  in  the  arterial  and 
venous  blood  before  exercise  and  the  effect  of  exercise  upon  these 
conditions  in  the  case  of.  dog  A  was  true  as  well  for  dogs  E,  H,  and  J. 
It  may  be  concluded  therefore  that  the  conclusions  drawn  from  the 
average  of  all  the  results  apply  equally  well  to  individual  results. 
Certain  characteristics  of  the  data  peculiar  to  the  individual  subjects 
are  perhaps  worthy  of  passing  attention. 

For  purposes  of  comparison  one  may  say  that  in  M/13  NaCl, 
erythrocytes  of  the  arterial  blood  of  A  had  an  average  resistance 
value  of  62;  of  E,  24;  of  H,  66  (Table  XI).  Corresponding  values 
for  the  carbon  dioxide  content  of  A,  36.8;  of  E,  42.9;  of  H,  34.7; 
of  J,  43.0.  For  the  oxygen  content,  the  figures  were,  for  A,  22.3; 
for  E,  17.4;  for  H,  21.4;  for  J,  18.0.  For  the  hemoglobin  content, 
the  values  of  24.5  for  A;  for  E,  19.3;  for  H,  22.6;  for  J,  19.8.    The 
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percentage  oxygenation  of  the  hemoglobin  represented  by  the  values 
of  91.0  for  A;  of  90.2  for  E;  of  95.1  for  H;  of  90.9  for  J.  A  point  to 
be  noted  here  is  that  hemolysis  in  vivo  has  been  foimd  to  be  always 
more  severe  in  the  cases  of  dogs  A  and  H  than  in  dog  E.  In  keeping 
with  this  one  found  a  higher  resistance  to  laking  in  the  case  of  dog  E 
than  of  A  or  H.  I  further  found  that  the  hemoglobin  content  of 
the  arterial  blood  of  E  was  characteristically  lower  than  that  of 
A  or  H. 

Table  XI. — A  comparison  of  the  blood  ffoses  and  the  renatance  o/thered cells  of  thearUrial 

blood  of  different  dogs. 


Determination. 


.Resistance. 
COi  content 
Os  content . 
Hb  content. 
Ch/Hb 


Dog  A. 

DogE. 

DogH. 

62 

24 

56 

36.8 

42.9 

34.7 

22.3 

17.4 

21.4 

24.5 

19.3 

22.5 

91.0 

90.2 

«.! 

Dog  J. 


20 

43.0 

18.0 

19.8 

9a9 


Tablk  XII. — The  change  in  concentration  of  chlorides  in  corpuscles  and  plasma  as  the 

result  of  exercise. 

[Results  are  expressed  in  grams  of  sodium  chloride  per  liter.] 


Date. 

Distance 
in  miles. 

Concentration  of  chlorides. 

Dog. 

In  plasma. 

In  corpuscles. 

Before 
exercise. 

After 
exercise. 

Before 
exercise. 

After 
exercise. 

H 

Sept.  17 
Sept.  15 
Oct.   23 
Sept.  21 

13.4 
16.3 
12L5 
18.5 

6.60 
6.45 
6.55 
6.45 

6.85 

6.85 
6.65 
6.85 

3.91 
3.95 
4.24 
4.23 

3.71 

K 

3.60 

K 

4.U 

J 

3.66 

Average 

6.51 

6.80 

4.08 

3.70 

Tablk  XIII. — Experiment  on  defibriruUed  blood.    Sample  I  equilibrated  with  air  con- 
iainiiig  10  per  cent  CO^.    Sample  II  equilibrated  with  laboratory  air. 


In  corpusdeB. 

^ 

Sample  I. 

Samplell. 

Sample  I. 

Samplell. 

Oonoentrftticn  of  cWorides .  t  .,.-.,.., . 

6.60 

7.15 

4.20 
6a6 

3.20 

Rtfdstance  of  ervthrocytes  to  laklne  in  M/13  NaCl 

10.3 

Having  observed  that  whenever  changes  were  encountered  in  the 
gases  of  the  blood  at  any  time,  one  might  anticipate  changes  in  the 
resistance  of  the  erythrocytes  to  laking  by  hypotonic  solutions,  the 
next  phase  of  the  investigation  was  an  examination  into  the  intimate 
nature  of  these  changes  in  gases  as  affecting  the  resistance  to  laking. 
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EFFECT   OF   EXERCISE   ON   CHLORIDE   DISTRIBTTTION. 

Knowing  from  the  early  work  of  Hamburger,  and  the  later  investi- 
gations of  Henderson  and  Lundsgaard,  that  alterations  in  carbon 
dioxide  tension  cause  redistribution  of  the  bicarbonate  and  chloride 
ions  between  the  corpuscles  and  plasma,  experiments  were  devised  to 
determine  whether  changes  in  the  distribution  of  chlorides  occurred 
in  fatigue.  Results  of  these  experiments  are  given  in  Table  XII. 
Four  experiments  on  dogs  H,  J,  and  K  indicated  that  the  concentra- 
tion of  chlorides  in  the  plasma  increased  from  an  average  concentra- 
tion of  6.51  to  6.80  and  that  the  concentration  of  chlorides  in  the  cor- 
puscles decreased  from  4.08  to  3.79.  In  all  those  cases  an  increase  in 
the  resistance  of  the  corpuscles  was  noted.  To  make  certain  that  this 
same  result  could  be  produced  by  alterations  of  the  carbon  dioxide 
tension  of  the  blood,  blood  drawn  from  dog  E  was  defibrinated  and 
divided  into  two  portions  (Table  XIII) .  One  part  was  equilibrated 
with  an  atmosphere  containing.  10  per  cent  carbon  dioxide,  the  other 
was  brought  into  equilibrium  with  the  air.  The  concentration  of 
chlorides  in  the  senun  of  the  former  blood  were  6.60,  of  the  latter  7.15. 
The  chlorides  in  the  corpuscles  of  the  former  were  4.20,  of  the  latter 
3.29.  Moreover  the  resistance  of  the  corpuscles  to  laking  had  been 
proportionately  increased  in  the  latter.  This  showed  that  changes 
in  carbon  dioxide  tension  associated  with  changes  in  the  cldoride  con- 
centration of  the  corpuscles  resulted  in  changes  in  the  resistance  of  the 
corpuscles  to  laking.  Before  passing  to  a  discussion  of  these  ex- 
periments and  proposing  a  conception  of  the  mechanism  of  the 
changes  observed,  there  remains  to  be  described  a  series  of  experi- 
ments devised  to  investigate  the  effect  of  the  duration  of  muscular 
effort  upon  certain  of  the  factors  studied. 

Table  XIV. — The  progressive  effect  of  ererdse  upon  the  chlorides  of  the  plasma  and  of  the 
corpuscles  comjxved  vrith  the  auinges  in  the  resutanc^  of  the  corpuscles  to  laking. 


Dog. 


E 


E 


H. 


Avwage. 


Date. 


Si'pt.  30, 


Oct.  9. 


Oct.  2. 


Sept.  29 


J Oct.  16 


Bcpt.27 


Determination. 


Resistance 

Plasma  CI 

Corpuscular  CI 

Resistance 

Plasma  CI 

Corpuscular  CI 

Resistance 

Plasma  CI 

Corpuscular  CI 
Resistance.... 

Plasma  CI 

Corpuscular  Cl 

Resistance 

Plasma  Cl 

Corpuscular  Cl 

Resistance 

Plasma  Cl 

Corpuscular  Cl 

Resistance 

Plasma  Cl 

Corpuscular  Cl 


Duration  of  exercise  in  hours. 


0 

1 

2 

&S.2 

43.2 

20.9 

6.05 

6.15 

6.55 

4.43 

4.16 

2.98 

37.5 

36.0 

27.2 

6.40 

6.45 

6.55 

3.90 

4.14 

3.56 

87.7 

85.5 

8ao 

0.65 

6.75 

6.75 

3.70 

3.75 

4.06 

62.5 

46.8 

28.0 

6.80 

6.85 

6.95 

3.77 

4.25 

3.96 

58.9 

55.2 

53.0 

6.40 

6.30 

6.56 

4.15 

4.60 

4.06 

93.5 

49.1 

44.7 

6.65 

6.75 

6.90 

4.10 

8.38 

2.82 

66.4 

52.6 

42.4 

6.49 

6.54 

6.70 

4.01 

4.04 

3.58 

3 

21.4 
6.65 
3.68 
30.2 
6.65 
3.80 


22.6 
7.00 
3w34 

48.3 
6.75 
3.71 

56.2 
6.97 
3.74 


43.1 
6.80 
S.64 
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BFFEOT    OF    OONTIKUBD    EXEBOISE   ON   0HLOBIDE8    AND  RESISTANCE. 

Six  experiments  upon  four  dogs  were  performed  to  determine  in 
what  way  the'r^istance  of  the  erythrocytes  was  related  to  the  amount 
of  muscular  eflFort.  Table  XIV  and  Fig.  9  illustrate  the  results  of 
these  experiments.  It  will  be  seen  that  in  dog  J  the  resistance  of  the 
corpuscles  to  laking  increased  with  increasing  amounts  of  exercise. 
In  the  case  of  dogs  K  and  E  this  did  not  occur.  After  a  certain 
amount  of  exercise,  varying  somewhat  from  experiment  to  experi- 
ment, the  resistance  reached  a  maximum  and  began  to  decrease.  It  is 
evident  from  an  examination  of  the  data  of  dog  J,  that  the  resistance 
was  increasing  at  a  diminishing  rate  after  two  hours  of  running.     It  is 
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DuAATtON    0fi   ExFtirt^F  tM  t^AtmX 

Fig.  9.— Curves  Illustrating  the  progressive  change  In  the  resistance 
of  red  cells  to  lakIng  by  hypotonic  solutions  (solid  line)  and  com- 
parable changes  In  corpuscular  concentration  of  chlorides  (broken 
line)  with  Increasing  amounts  of  muscular  activity. 

therefore  believed  that  the  resistance  of  the  erythrocytes  would  have 
shown  a  tendency  to  decrease  had  the  experiments  been  carried 
sufficiently  far.  Comparisons  were  also  made  between  the  concen- 
tration of  chlorides  in  the  corpuscles  and  the  resistance  of  the  cells 
with  varymg  amounts  of  exercise.  It  will  bo  seen  that  an  increase  in 
resistance  is  usually  but  not  invariably  accompanied  by  a  decrease  in 
the  corpuscular  concentration  of  chlorides.  No  explanation  is  offered 
at  this  time  as  to  why  there  were  exceptions  to  the  general  rule. 

LACTIC   ACID   DETERMINATIONS. 

Several  months  later  lactic  acid  determinations  by  RyflFers  method 
were  made  on  the  blood  of  dogs  E,  H,  and  J.  These  results  are 
tabulated  in  Table  XV.     It  will  be  seen  by  Ryffers  statement  that 


34 


a  short  period  of  severe  exercise  leads  to  an  increase  in  the  concen- 
tration of  the  lactic  acid  of  the  blood  is  confirmed,  dog  H;  but  moder- 
ate exercise,  continued  for  considerable  time  leads  to  a-diminution  in 
its  concentration. 

Table  XV. — The  changes  in  the  lactic  acid  ctmDmbralion  of  the  blood  under  varifing 

amounts  and  int&nsity  c/  muscular  effort. 


DogE, 
Dog  E. 
DogH 
nog  J. 


Distance  run  in  miles 0. 0 

Rate  in  miles  per  hour a  0 

Lactic  acid  in  mg.  per  100  c.  c 7. 8 

Distance  run  in  miles |  0. 0 

Rate  in  miles  per  hour 0. 0 

Lactic  acid  in  mg.  per  100  c.  c 4. 9 

Distance  run  in  miles 0. 0 

Rate  in  miles  per  hour 0.0 

Lactic  acid  in  mg.  per  100  c.  c 12. 4 

Distance  run  in  miles 0. 0 

Rate  in  miles  per  hour 0. 0 

Lactic  acid  in  mg.  per  100  c.  c 4. 5 


n.2 

19.5 

4.5 

4.4 

8.7 

6iO 

X6 

5l7 

5.0 

4.6 

3.1 

2.9 

0.24 

4.6 

8.2 

7.7 

19.9 

12.4 

6.15 

10.5 

5.5 

5.3 

4.5 

27.0 
4.5 
6.2 

U.0 
5.0 
X9 

10.8 
5.0 
6.3 

16.1 
5.3 
2.6 


DISCUSSION. 

We  will  consider  first  the  experimental  results  in  their  relation  to 
the  blood  itself,  then  in  relation  to  the  animal  as  a  whole. 

The  average  eflFect  of  exercise  on  blood  from  the  jugular  vein  may 
be  summarized  as  follows:  The  resistance  of  the  erythrocytes  to 
laking  by  hypotonic  salt  solutions-is  increased,  the  concentration  of 
chlorides  in  the  corpuscles  is  diminished,  the  carbon  dioxide  content 
of  the  whole  blood  is  diminished,  the  bicarbonate  of  the  plasma  is 
diminished,  the  percentage  saturation  of  the  hemoglobin  with  oxygen 
is  increased,  the  hydrogen  ion  concentration  of  the  plasma  is  not 
measureably  altered  (Hastings).  With  these  facts  in  mind  let  us 
examine  their  possible  meaning  in  the  light  of  Lawrence  J.  Hender- 
son's recent  conceptions  of  the  variable  chemical  behavior  of  hemo- 
globin. 

RELATION    OF    RESULTS    TO    ACID-BASE     EQUILIBRIA     IN    THE    BLOOD. 

An  increased  oxygen  tension  in  the  blood  is  associated  with  a 
diminished  carbon  dioxide  tension.  This  is  the  usual  condition 
obtaining  in  the  jugular  blood  at  the  beginning  of  strenuous  exercise. 
The  percentage  of  the  hemoglobin  existing  in  the  form  of  oxyhemo- 
globin has  therefore  been  increased.  It  is  known  that  HHbO,  is  a 
stronger  acid  than  HHb.  More  base  would  therefore  be  associated 
with  the  former  than  with  the  latter.  The  source  of  this  base  would 
be  the  BA,  probably  largely  the  BCl,  within  the  corpuscles.  This 
would  lead  to  the  formation  of  HCl  within  the  corpuscles,  and  a 
consequent  rise  in  their  hydrogen  ion  concentration,  were  there  no 
means  of  coping  with  this  change.  In  the  plasma,  the  diminished 
carbon  dioxide  tension  would  lead  to  a  potential  excess  of  BHCO3  ^^^ 
a  resultant  diminution  in  its  hydrogen  ion  concentration.  The  cor- 
pusch^s  being  freely  permeable  to  H  and  CI  ions  however,  the  HCl 
passes  to  the  plasma  where  interaction  between  the  BHCO,  and  HCl 


35 

occurs,  thus  restoring  the  normal  hydrogen  ion  concentration  of  both 
corpuscles  and  plasma. 

But  complete  equilibriimi  can  not  be  considered  as  having  yet  been 
reached.  The  intracorpuscular  osmotic  pressure  is  dependent,  among 
other  things  upon  the  concentration  of  BCl  within  the  corpuscles. 
If  the  changes  just  described  occur,  HCl  will  migrate  iiito  the  plasma 
and  the  base  left  in  the  corpuscles  will  be  associated  with  the  hemo- 
globin. But  if  it  may  be  assmned  that  the  base-hemoglobin  com- 
pound is  less  effective  osmotically  than  the  BCl  formerly  there,  the 
intracorpusctdar  osmotic  pressure  will  have  been  lowered.  Water 
will  therefore  pass  from  the  corpuscles  to  the  plasma  until  osmotic 
equilibrium  is  again  established.  This  will  result  in  a  diminished 
volume  of  the  corpuscles.  Now  the  corpuscles  may  be  conceived  as 
requiring  a  certain  internal  pressure  to  bring  about  such  a  modifica- 
tion in  the  permeability  of  their  limiting  surface  that  the  hemoglobin 
can  escape.  I  find  it  convenient  to  consider  this  change  an  increase 
in  the  size  of  the  interstitial  pores,  although  the  particular  view  held 
regarding  how  the  substances  pass  through  the  corpuscular  surface 
is  immaterial  for  our  present  purposes.  The  point  of  importance  is 
that,  given  a  lower  osmotic  pressure  within  the  corpuscles,  a  lower 
osmotic  pressure  in  the  external  medium  will  be  required  to  bring 
about  the  same  change  in  permeability.  This  would  be  experi- 
mentally represented  as  an  increased  resistance  of  the  corpuscles  to 
laking  by  hypotonic  solutions.  The  experimental  results  seem  to 
bear  out  this  conception  of  the  mechanism  of  the  changes  in  resistance 
observed. 

The  above  events  may  be  referred  to  as  the  initial  changes  which 
occur  in  the  blood  in  exercise  and  should  be  attributed  to  altered 
respiratory  activity  and  may  bo  presumed  to  occur  without  marked 
loss  in  efficiency.  In  the  changes  to  be  subsequently  described,  how- 
ever, there  is  involved  a  diminution  in  the  efficiency  of  the  processes 
of  the  organism,  and  this  onset  of  diminished  efficiency  has  therefore 
been  called  fatigue.  It  must  not  be  thought  however  that  there  is  a 
sharp  distinction  between  these  two  conditions.  On  the  contrary, 
the  diminution  in  efficiency  is  probably  in  progress  from  the  beginning, 
but  only  becomes  patent  after  a  longer  or  shorter  period  dependent 
upon  the  individual  system  with  which  we  are  dealing. 

The  changes  just  discussed  do  not  continue  proportionally  to  the 
duration  of  the  muscular  effort.  In  these  experiments,  there  has 
been  noted  the  following  tendencies  of  these  factors,  when  the  exer- 
cise is  of  long  duration:  The  resistance  of  the  erythrocytes  increases, 
but  at  a  diminishing  rate,  and  in  some  cases  tends  to  return  toward 
the  normal  value;  the  changes  in  the  corpuscular  concentration  of 
chlorides  are  comparable  to  those  in  resistance;  the  percentage  satu- 
ration of  the  hemoglobin  with  oxygen  decreases  until  it  is  less  than 
at  the  start  of  the  experiment;  the  bicarbonate  content  of  the  plaama 
falls  at  a  diminishing  rate;  and  as  far  as  my  experiments  indicate, 
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there  is  a  decrease  in  the  lactic  acid  concentration  of  the  blood.  T%is 
picture  of  the  conditions  prevailing  in  the  blood  in  long  continued 
muscular  effort  is  only  fragmentary,  and  unfortunately  it  was  not 
possible  to  make  the  observation  eiUier  on  the  same  samples  of  blood 
or  entirely  on  the  same  individuals.  In  so  far  as  they  are  valid,  how- 
ever, they  indicate  an  attempted  readjustment  of  the  organism  to 
the  new  demands  which  have  been  made  upon  it;  but  as  indicate 
particularly  by  the  diminished  saturation  of  the  hemoglobin  with 
oxygen  and  the  tendency  of  the  resistance  of  the  red  cells  to  decrease, 
the  compensation  has  been  incomplete  and  the  efficiency  with  which 
the  organism  can  meet  the  increased  energy  requirements  is  dimin- 
ished.    Here  then  is  some  evidence  of  fatigue. 

RELATIOX    OF   RESULTS   TO   RESPIRATION. 

Because  of  the  current  opinion  that  lactic  acid  is  one  of  the  most 
important  factors  in  fatigue,  the  results  obtained  in  my  experiments 
are  of  some  significance.  In  confirmation  of  Ryffel's  results,  it  was 
foimd  that  the  initial  effect  of  severe  exercise  was  to  increase  the  lactic 
acid  concentration  in  the  blood.  But  long  periods  of  exercise,  e.  g«, 
running  15  to  20  miles  at  6  nules  an  hour,  resulted  in  a  diminution 
in  its  concentration  in  the  venous  blood.  This  questions  the  im- 
portance of  the  r6le  which  it  has  formerly  been  thought  to  play  in 
the  fatigue  of  the  intact  organism.  It  is  not  the  purpose  of  the 
present  paper  to  consider  the  causes  underlying  the  decrease  in  the 
lactic  acid  concentration  of  the  venous  blood  in  fatigue,  but  it  does 
seem  worthy  of  mention  that  its  significance  in  what  is  commonly 
called  '^second  wind"  may  be  considerable. 

As  a  tentative  explanation  of  the  r6le  which  the  lactic  aoid  might 
play  in  this  connection  we  suggest  the  following:  Granting  the  im- 
portance of  the  hydrogen  ion  concentration  of  the  blood  in  the 
stimulation  of  the  respiratory  center,  we  may  assume  that  the 
initial  rise  in  the  lactic  acid  concentration  is  in  part  responsible  for 
the  hyperpnea  accompanying  the  first  phase  of  exercise.  When  on 
the  other  hand,  the  lactic  acid  concentration  is  later  diminished, 
this  factor  in  stimulation  is  removed  and  the  degree  of  ventilation 
is  determined  b}'^  the  requirements  of  the  active  tissues. 

After  the  experimental  work  had  been  completed  I  found  a  paper 
Manca  published  in  1895,  entitled,  ''The  Influence  of  Muscular 
Fatigue  upon  the  Kesistance  of  the  Red  Blood  Corpuscles."  He 
showed  by  qualitative  estimation  of  the  degree  of  laking  that  the 
resistance  increased  in  exercise,  and,  notwithstanding  the  technic 
employed,  was  able  to  construct  curves  very  similar  to  those  obtained 
by  me.  The  cause  of  this  altered  resistance  he  attributed  either  to 
a  modification  of  the  corpuscle  itself  or  of  the  blood  plasma.  He 
reached  no  definite  conclusion  as  to  which  portion  of  the  blood  was 
responsible  for  the  increase  in  resistance,  but  he  su^ested  that  the 
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work  of  Hamburger  on  the  effect  of  acids  and  alkalies  on  the  perme- 
abihty  of  the  corpuscles  was  probably  of  significance  in  this  connec- 
tion. 

Hamburger  in  1892  had  decided  from  experiments  that  alkalies 
and  acids,  including  carbon  dioxide,  altered  the  permeability  of  the 
corpuscles,  but  not  their  osmotic  pressure.  In  1897  he  compared 
the  volumes  of  red  blood  corpuscles  from  the  jugular  vein  and  the 
carotid  artery  respectively  and  found  the  volume  of  those  in  the 
venous  to  be  greater  than  in  the  arterial  blood.  This  phenomena  he 
explained  ns  follows:  ITnder  the  influence  of  carbon  dioxide,  the 
proportion  of  '^ water  drawing"  substances  increases  more  in  the 
corpuscles  than  in  the  plasma.  As  a  result  of  this,  there  exists  a 
disturbance  in  osmotic  equilibrium  which  is  restored  by  the  corpuscles 
drawing  water  from  the  plasma. 

RELATION  OP  RESULTS  TO  OARDIO- VASCULAR  CHANGES . 

The  effect  of  the  gaseous  changes  in  the  blood  upon  the  osmolio 
equilibrium  between  the  corpuscles  and  plasma  in  exercise  have  been 
considered.  The  significance  of  these  changes  in  relation  to  tlie 
organism  as  a  whole  will  now  be  considered. 

As  indicated  by  the  summary  Table  V  it  was  found  that  the  arterial 
blood  after  exercise  had  a  lower  content  of  carbon  dioxide,  a  higher 
content  of  oxygen  and  hemoglobin,  and  a  higher  proportion  of 
oxygenated  hemoglobin.  What  do  these  changes  signify?  In  the 
final  analysis  one  may  classify  them  all  as  the  response  made  to  the 
increased  need  for  oxygen  on  the  part  of  the  active  tissues. 

The  increased  oxygen  requirements  of  the  tissues  must  be  met  by 
an  increased  supply  of  oxygen  in  unit  time.  In  addition  to  the  reflex 
nervous  mechanism  aflFecting  cardio-vascular  and  respiratory  changes 
which  act  in  the  interest  of  the  active  tissues,  the  importance  of  the 
following  factors  may  be  suggested.  The  activity  of  the  working 
muscles  probably  results  in  the  local  production  of  metabolites  which 
dilate  the  blood  vessels  of  the  active  tissues.  A  redistribution  of 
blood  may  result,  which  would  lead  to  a  diminished  rate  of  blood 
flow  through  the  meduUa  oblongata.  An  indication  of  tlie  extent 
to  which  this  redistribution  may  occur  is  given  by  the  experiments 
of  Stewart  who  found  for  example  that  the  normal  rate  of  flow 
through  the  hand  was  12-13  grams  per  100  c.  c.  of  tissue.  When  one 
hand  was  contracted  while  the  other  remained  quiet,  the  blood  flow 
through  the  former  was  15.4  gram  compared  with  4.9  gram  through 
the  latter.  Assuming  a  normal  metabolism  of  the  cells  of  the  medulla^ 
the  hydrogen  ion  concentration  of  the  latter  would  rise,  were  the 
composition  of  the  arterial  blood  unchanged,  due  to  the  inability  of 
the  reduced  volume  of  blood  to  remove  the  products  of  metabolism 
as  rapidly  as  they  were  produced.  But  an  increased  hydrogen  ion 
concentration  within  the  cells  would  be  incompatible  with  the  normal 
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condition  of  the  organism;  and  stimulation  of  the  particular  nervous 
tissue  where  the  change  occurred  would  result.  More  plainly,  efferent 
impulses  emanating  from  the  respiratory  center  would  result  in  in- 
creased ventilation  until  the  blood  entering  the  meduUa  had  a  con- 
centration of  carbon  dioxide  sufficiently  diminished  to  remove  the 
metabolites  of  the  nerve  cells  and  maintain  them  at  their  optimum 
hydrogen  ion  concentration. 

Again,  the  oxygen  supply  per  imit  time  may  be  met  by  more 
oxygen  per  unit  quantity  of  blood  without  alteration  of  the  circulation 
rate.  Such  an  increase  in  the  amount  of  oxygen  per  unit  quantity 
of  blood  may  be  obtained  by  (1)  increasing  the  amount  of  oxygen 
carried  by  the  hemoglobin,  or  (2)  increasing  the  amount  of  hemo- 
globin per  imit  quantity  of  blood  without  changing  the  percentage 
saturation.  The  most  usual  means  of  meeting  the  increased  oxygen 
requirements  is  by  an  increase  in  the  amount  of  blood  supplied  to  the 
active  tissues  per  unit  time.  This  would  not  in  itself  nec-essitate  a 
change  in  the  oxygen  content  of  the  blood  or  of  the  blood  pressiire, 
which  in  turn  is  dependent  upon  the  total  volmne  of  the  blood,  the 
capacity  of  the  vascular  system,  the  peripheral  resistance  and  the 
output  of  the  heart.  The  output  of  the  heart  is  influenced  by  the 
venous  inflow.  The  great  initial  rise  in  blood  pressure  in  severe 
exercise  is  followed  by  a  fall  to  more  nearly  a  normal  value.  How 
do  the  various  factors  respond  to  make  this  possible  notwithstanding 
the  increased  oxygen  requirements  of  the  tissues  ? 

It  is  known  that  the  velocity  of  the  blood  is  directly  proportional 
to  the  pressure  and  inversely  proportional  to  the  resistance  at  any 
one  portion  of  the  system,  although  a  general  lowering  of  the  re- 
sistance without  increased  pressure  can  lead  to  a  diminished  velocity. 
The  peripheral  resistance  in  the  muscles  does  diminish  in  exercise. 
What  effect  has  this  upon  the  capacity  of  the  vascular  system  and 
upon  the  total  blood  volume  ?  Experiments  on  changes  in  the  blood 
volume  in  exercise  have  indicated  an  increase  in  the  volume  of  the 
actively  circulating  fluid;  but  since  there  was  considerable  incon- 
sistency in  the  magnitude  of  the  results  at  times,  one  can  not  say  to 
what  extent  this  factor  was  influential  in  the  resulting  blood  pressure. 
It  is  known  that  the  heart  rate  increases  but  this  would  lead  to  an 
increased  pressure  only  in  case  the  venous  flow  increased.  This  may 
happen  in  view  of  the  diminished  peripheral  resistance  and  the 
rhythmic  contraction  of  the  muscles.  As  has  earlier  been  stated,  the 
blood  pressure  in  exercise  must  be  the  resultant  of  these  factors. 
Though  perhaps  slight  in  itself  the  possibility  of  increased  oxygen 
content  of  the  blood  should  be  also  considered  in  an  analysis  of  the 
means  by  which  the  increased  oxygen  needs  of  the  tissues  are  met 
Viewed  from  another  angle,  should  not  one  also  consider  this  abiUty 
of  the  blood  to  supply  the  tissues  with  their  increased  need  for  oxygen 
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as  an  additional  factor  in  the  maintenance  of  the  blood  pressure  at 
its  uniformly  constant  level,  even  in  conditions  foreign  to  the  usual 
state  of  the  organism  ?  Certainly  were  it  not  for  this  ability  of  the 
blood  to  aid  in  meeting  the  requirements  of  the  tissues,  the  blood 
pressure  must  necessarily  be  higher  than  is  usually  the  case. 

In  addition  to  the  fact  that  more  oxygen  is  carried  per  unit  quantity 
of  blood,  the  percentage  oxygenation  of  the  hemoglobin  is  also 
slightly  greater.  Barcroft  has  shown  that  the  rate  of  reduction  of 
hemoglobin  is  greater  at  the  higher  than  at  the  lower  degrees  of 
oxygenation.  Another  point  to  be  cx)nsidered  in  this  connection  is 
the  fact  that  the  rate  of  reduction  is  also  favored  by  an  increase  in 
temperature  and  that  an  increase  in  temperature  accompanies 
muscular  exercise.  These  facts  though  of  only  secondary  importance 
in  a  consideration  of  the  factors  involved  in  supplying  the  tissues  with 
an  increased  amount  of  oxygen,  should  nevertheless  not  be  neglected 
in  considering  the  mechanism  of  this  increased  supply. 

Increased  oxygenation  of  the  blood  per  unit  quantity  is  effected,  in 
addition  to  increased  ventilation,  by  increasing  the  amount  of  hemo- 
globin carried  by  imit  quantity  of  blood.  This  is  not  great  to  be 
sure,  and  probably  results  from  an  increased  number  of  cells  per  unit 
quantity  of  blood,  but  any  increase  would  increase  the  oxygen  carrying 
power  without  necessarily  increasing  the  percentage  oxygenation  of 
the  hemoglobin. 

Another  point  of  more  than  passing  interest  appears  from  the  fact 
that  there  was  a  general  tendency  for  the  venous  samples  to  have  a 
lower  hemoglobin  content  than  the  corresponding  arterial  samples 
before  exercise  and  for  the  reverse  condition  to  obtain  after  exercise. 
Merely  as  a  possible  explanation  of  this  phenomenon,  it  is  suggested 
that  as  the  arterial  blood  from  the  left  ventricle  had  just  come  from 
the  lungs  where  in  addition  to  losing  carbon  dioxide,  it  had  also  lost 
water,  it  was  therefore  slightly  more  concentrated  than  when  it  had 
left  the  right  ventricle  or  the  jugular  vein,  the  particular  source  of  the 
venous  blood.  On  the  other  hand,  the  greatly  increased  salivation 
attendant  upon  exercise  of  the  dogs  may  be  responsible  for  a  con- 
centration of  the  blood  quite  overshadowing  the  concentration 
effected  by  the  evaporation  from  the  limgs.  Analyses  of  the  oxygen 
capacity  during  rest  periods  comparable  to  the  periods  of  exercise 
indicated  that  either  the  oxygen  capacity  remained  imchanged  or 
tended  to  drop  during  the  period  of  inactivity  in  the  case  of  both  the 
arterial  and  venous  blood.  Furthermore,  when  any  difference 
existed  between  the  arterial  and  venous  blood  at  any  one  time  that 
difference  was  in  the  direction  of  a  lower  oxygen  capacity  for  the 
venous  than  the  arterial  blood. 

The  conditions  which  have  just  been  described  are  those  of  the 
readjustment  of  the  organism  to  the  increased  energy  demands  made 
upon  it  in  the  first  stage  of  muscular  effort,  and  before  an  appreciable 
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diminution  in  the  efficiency  of  the  interacting  processes  occurs.  It 
has  not  been  possible  to  fojlow  the  course  of  the  changes  in  the  arte- 
rial blood  throughout  a  period  of  extended  muscular  effort,  but  this  has 
been  done  in  the  case  of  the  venous  blood.  There,  it  was  found  that 
the  increased  oxygenation  of  the  hem<^lobin  initially  occurring, 
changes  in  time  to  a  decrease  in  its  oxygenation  This  implies  increased 
oxygen  utilization,  diminished  rate  of  flow,  diminished  oxygenation 
of  the  blood  in  the  lungs  or  diminished  aflinity  of  the  blood  for  oxygen. 
Since  the  exercise  was  maintained  at  a  constant  rate,  it  does  not  seem 
plausible  that  the  first  suggestion  is  the  correct  one.  That  the  rate 
of  flow  may  diminish  is  suggested  by  the  fact  that  the  blood  pressure 
falls  following  the  initial  rise  at  the  onset  of  exercise.  No  evidence 
is  at  hand  which  indicates  that  the  oxygenation  of  the  blood  in  the 
lungs  is  inadequate.  That  these  adjustments  of  the  organism  to  the 
new  conditions  of  increased  energy  release  can  not  be  maintained,  is 
evidence  of  diminished  efficiency  on  the  part  of  the  cooperating  proc- 
esses. The  inability  to  maintain  this  acceleration  of  processes  and  to 
keep  them  integrated  as  a  unit  comprises  the  present  conception  of 
fatigue. 

To  Prof.  Frederic  vS.  Lee  for  directing  me  to  the  problem  of  the 
physiology  of  fatigue,  to  Prof.  F.  H.  Pike  for  constructive  and  help- 
ful criticism  in  the  development  of  the  research,  and  to  Prof.  E.  L. 
iScott,  under  whose  immediate  direction  this  work  was  performed,  I 
am  deeply  and  gratefully  indebted. 

SUMMARY. 

1 .  Certain  phases  of  muscular  fatigue  have  been  investigated  with 
special  attention  to  the  gaseous  and  osmotic  relationships  in  the 
blood  of  dogs. 

2.  Hemolysis  in  vivo  occurs  in  untrained  dogs  after  severe  exercise. 

3.  The  resistance  of  the  red  blood  corpuscles  to  1  along  by  hypo- 
tonic salt  solutions  is  increased  by  exercise. 

4.  The  carbon  dioxide  content  of  the  blood  is  decreased  in  both 
arterial  and  venous  blood  by  exercise. 

5.  The  degree  to  which  the  hemoglobin  is  saturated  with  oxygen 
is  increased  in  arterial  and  diminished  in  venous  blood  by  exercise. 

6.  These  changes  in  gases  result  in  a  migration  of  acids,  of  which 
CI'  is  an  example,  into  the  plasma.  A  diminished  osmotic  pressure 
within  the  corpuscles  results  and  is  indicated  by  an  increase  in  re- 
sistance to  laking  by  hypotonic  salt  solutions. 

7.  Certain  of  these  changes  are  modified  by  long  continued  exer- 
cise. This  failure  in  the  efficiency  of  the  processes  of  the  organism 
is  regarded  as  fatigue. 

8.  The  significance  to  the  cardio- vascular  and  respiratory  systems 
of  the  changes  in  the  blood  gases  and  the  osmotic  relationships  is 
briefly  considered. 
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STUDIES  ON  THE  TREATMENT  AND  DISPOSAL  OF  INDUS- 

TRIAL  WASTES. 

5.  THE  PURIFICATION  OF  TOMATO  CANNING  WASTES. 


INTBODTXOTION. 

There  is  probably  no  class  of  industrial  plants  producing  liquid 
wastes  that  is  so  widely  distributed  as  the  canning  industry.  Almost 
every  section  of  the  country  has  some  branch  of  this  industry,  the 
extent  of  it  depending  upon  the  pecuhar  fitness  of  the  soil  or  climate 
to  grow  some  special  kind  or  quality  of  fruit  or  vegetables.  In  some 
localities  only  one  or  a  very  few  products  may  be  canned,  while  at 
others,  especially  in  the  vegetable-growing  districts,  "full  line" 
canneries  are  operated  either  throughout  the  year  or  during  the  entire 
growing  seasons. 

When  canneries  fu:e  located  on  bodies  of  water  of  sufficient  volume 
to  dilute  the  wastes  so  that  nuisances  do  not  result,  no  trouble  is 
experienced  in  disposing  of  the  wastes.  Where,  however,  the  plants 
are  situated  inland  and  watercourses  are  not  available  to  carry  away 
the  wastes  some  method  of  treatment  is  required.  The  methods  that 
have  been  proposed  for  treating  the  various  kinds  of  cannery  wastes 
have  usually  followed  the  simpler  methods  used  in  treating  domestic 
sewage.  Some  of  the  treatment  devices  have  been  partially  successful 
while  others  have  failed  completely  and  still  others  have  taken 
advantage  of  purely  local  conditions  such  as  favorable  soil  for  broad 
irrigation  or  the  use  of  natural  gravel  beds. 

In  the  summer  of  1914  Dr.  W.  D.  Bigelow,  chemist  of  the  National 
Canners'  Association,  requested  the  Surgeon  General  of  the  United 
States  Pubhc  Health  Service  to  detail  a  sanitary  engineer  to  study 
methods  of  treating  cannery  wastes.  The  request  was  granted,  as 
Congress  had,  by  act  of  August,  1912,  directed  the  United  States 
Pubhc  Health  Service  to  study  "  the  pollution,  direct  or  indirect,  of 
the  navigable  rivers  of  the  United  States,"  and  industrial  waste 
treatment  was  being  studied  imder  this  act  at  the  time  Dr.  Bigelow 
made  his  request. 

The  particular  problem  that  gave  rise  to  the  request  for  assistance 
in  developing  methods  for  treating  cannery  wastes  was  a  serious 
nuisance  existing  at  that  time  as  the  result  of  the  Fort  Stanwix 
Canning  Co.  discharging  its  waste  into  a  small  stream  near  Farnham, 
N.  Y.  This  was  a  "full  line"  company  that  began  packing  peas  in 
June  and  finished  the  season  with  com  in  the  fall. 
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Before  the  Fort  Stanwix  Co.  appealed  through  the  National  Cfto- 
ners'  Association  to  the  United  States  Public  Health  Service  tor 
assistance  they  had  taken  up  the  question  of  treating  their  wastes 
with  the  chief  engineer  of  the  New  York  State  department  of  health 
and  with  a  firm  of  consulting  engineers  in  New  York  City.  These 
engineers  had  reported  that  there  was  no  satisfactory  method  known 
for  purifying  canning  wastes,  and  they  recommended  that  the  Gov- 
ernment undertake  a  series  of  tests  for  developing  satisfactory 
and  economical  processes  of  treatment. 

When  the  request  for  assistance  came,  the  season  of  1914  was  too 
far  advanced  to  design  and  huild  a  testing  station  to  work  on  the 
wastes  for  that  year,  hut  the  canning  company  requested  that  all  the 
information  that  was  possible  to  obtain  should  be  collected  in  order 
that  the  company  might  have  some  data-  on  which  to  base  the  design 
of  a  treatment  plant  that  would  give  some  relief  the  following  year. 
The  writer  was  ordered  to  proceed  to  the  Fort  Stanwix  Canning  Co. 
on  September  10, 1914,  and  he  remained  there  for  five  weeks.     During 
this  time  small  scale  tests  were  made  with  improvised  filters,  and,  on 
the  basis  of  the  results  thus  obtained,  plans  were  prepared  during  the 
winter  of  1914-15  for  a  treatment  plant  to  treat  all  the  wastes  from 
the  cannery.    There  was  an  understanding,  however,  that  the  entire 
treatment  plant  was  to  be  operated  as  a  testing  station,  and  it  was 
to  be  remodeled  if  satisfactory  results  were  not  obtained. 

The  construction  of  the  treatment  plant  was  started  in  May  of 
1915,  and  was  about  one-half  completed  when  all  the  cannery  build- 
ings were  destroyed  by  fire.  No  further  attempt  was  made  to  con- 
tinue the  tests  that  year. 

In  the  summer  of  1916  the  equipment  of  a  testing  station  that  had 
been  in  operation  at  a  strawboard  mill  at  Noblesville,  Ind.,  becamie 
available,  and  it  was  decided  to  use  this  equipment  at  the  Colter 
Canning  Co.,  Amelia,  Ohio,  for  developing  methods  for  treating 
tomato-canning  wastes.     It  was  the  intention  at  that  time  to  use 
the  results  obtained  at  this  place  as  the  basis  for  designing  a  testing 
station  for  treating  the  wastes  from  a  ''full  line"  cannery.     With  the 
entrance  of  this  country  into  the  war,  however,  all  research  work  of 
this  character  was  discontinued  in  the  spring  of  1917,  and  has  not 
been  taken  up  again  owing  to  the  lack  of  sufficient  appropriations  to 
carry  it  along.     Since  the  studies  of  industrial  waste  treatment  were 
to  be  discontinued  temporarily,  it  seemed  advisable  to  publish  the 
data  collected  on  the  treatment  of  tomato  canning  wastes  for  the 
benefit  of  the  canneries  particularly  interested  in  the  purification  of 
this  waste. 

Associate  Sanitary  Engineer  H.  H.  Wagenhals  supervised  the  con- 
struction of  the  testing  station  and  assisted  in  preparing  the  data  for 
this  report 


Sanitary  Bacteriologist  C.  T.  Butterfidd  had  charge  of  the  operation 
of  the  testing  station  and  Sanitary  Bacteriologist  E.  J.  Theriault  was 
responsible  for  the  chemical  analyses  made. 

Mr.  James  R.  Hicks,  of  the  Colter  Canning  Co.,  took  an  active 
interest  in  the  tests  and  supplied  the  data  pertaining  to  the  operation 
of  the  cannery  and  the  number  of  cans  of  tomatoes  packed. 

PBBVIOTTS  INYBSTIGATIONS. 

A  careful  search  of  the  literature  has  failed  to  disclose  more  than  a 
very  few  references  or  articles  describing  treatment  plants  for  puri- 
fying tomato  canning  wastes.  There  is  a  short  article  in  the  Annual 
Report  of  the  New  Jersey  State  Board  of  Health  for  1910,  and  in 
later  reports  plants  are  mentioned,  but  no  detailed  results  of  operation 
are  given.  The  1910  report  gives  an  article  by  F.  E.  Daniels,  chemist 
and  bacteriologist  for  the  State  board  of  health,  on  the  treatment  of 
tomato  canning  wastes.  His  conclusions  may  be  summed  up  as 
follows: 

1.  It  would  not  be  advisable  to  separate  and  treat  wastes  from 
different  sources  owing  to  the  fact  that  all  the  wastes  contain  some 
crushed  tomatoes,  and  that  too  much  extra  apparatus  would  be 
required. 

2.  '^Screening  both  through  fine  wire  screens  and  through  cheese- 
cloth was  found  to  have  practically  no  effect  on  the  putrescibility. '' 

3.  Chemical  precipitation,  using  lime,  iron  sulphate,  calcimn  phos- 
phate, clay,  alimi,  and  combination  of  these  substances,  failed  to 
give  a  clarified  liquor  which  was  stable  for  more  than  a  few  hours. 

4.  It  was  found  that  storage  of  waste  overnight  gave  a  liquor 
almost  free  of  turbidity,  but  the  settled  waste  required  considerable 
dilution  with  water  to  obtain  stability. 

5.  "Two  small  sand  filters  were  constructed,  but  owing  to  limited 
size  or  lack  of  time  for  maturing,  the  operation  was  not  satisfactory. " 

6.  *^ Summing  up,  I  have  come  to  the  conclusion  that  for  prelimi- 
nary treatment  a  sedimentation  process  will,  perhaps,  be  the  best. 
A  tank  holding  about  a  day's  flow  provided  with  suitable  baffles 
should  give  the  required  separation  of  solids  from  liquids. " 

7.  ''Where  no  stream  is  available,  as  at  inland  factories,  I  recom- 
mend that  a  small  piece  of  groimd  be  set  aside  for  the  purpose  and 
thoroughly  plowed  and  worked  up  to  receive  the  dose  of  clear  liquor. 
It  wiU  be  better  to  alternate  the  application  upon  different  parts  of 
the  ground. " 

In  addition  to  the  data  contained  in  the  Annual  Report  of  the  New 
Jersey  State  Board  of  Health  for  1910,  there  are  two  other  references 
in  later  reports  to  canning  factories  that  use  sedimentation  and  broad 
irrigation.  The  report  of  the  inspections  of  these  plants  show  that 
the  results  obtained  were  not  entirely  satisfactory. 
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There  is  an  article  in  the  University  of  Illinois  Bulletin  *  of  May 
18,  1914,  which  gives  the  results  of  some  studies  made  to  treat  wastes 
from  canning  com  and  peas. 

Although  these  wastes  bear  no  direct  relation  to  those  from  tomato 
canning,  the  reference  is  included  because  the  final  reconmiendations 
for  their  treatment  were  similar  to  those  made  by  Daniels  in  his 
report  already  referred  to.  The  conclusions  were  that  the  wastes 
from  packing  peas  and  com  could  be  disposed  of  at  the  factory  in 
Washington,  111.,  by  removing  the  solid  matter  by  a  series  of  one-half 
inch  screens  and  applying  the  screened  effluent  by  siphons  to  land 
properly  prepared.  It  was  recommended  that  the  waste  be  applied 
to  the  land  at  a  rate  of  40,000  gallons  per  acre  per  day. 

R^SUMf:   OF  RESULTS. 

A  testing  station  was  operated  dining  the  tomato-canning  season 
of  1916  at  the  Colter  Canning  Co.,  Amelia,  Ohio.  The  equipment 
used  in  the  tests  was  originally  purchased  for  similar  studies  in  con- 
nection with  the  treatment  of  strawboard  wastes,  and  it  was  neces- 
sary, therefore,  to  plan  the  work  at  Amelia  to  fit  in  with  the  tanks 
that  were  available.  This  was  not,  however,  considered  disad- 
vantage, since  it  was  possible  to  design  the  plant  so  as  to  utilize  the 
old  equipment  as  advantageously  as  any  new  equipment  that  could 
have  been  purchased. 

Volume  of  wastes, — ^The  canning  season  of  1916  was  one  of  the 
poorest  in  several  years,  so  that  the  flow  data  are  not  as  representa- 
tive as  might  be  desired.  In  addition,  consideration  must  be  given 
to  the  fact  that  the  canning  company's  water  supply  was  limited. 
Careful  measurements  were  made,  however,  on  practically  all  days 
that  tomatoes  were  packed.  These  measurements  are  given  in 
Table  No.  1.  The  average  number  of  gallons  of  waste  per  No.  3 
can  of  tomatoes  was,  for  all  measurements  taken,  0.56.  In  arriving 
at  this  figure  there  were  included  the  results  of  two  days  at  the  close 
of  the  tests  on  which  readings  were  obviously  too  high  and  one  at 
the  beginning,  when  the  reading  appears  to  have  been  too  low. 
Omitting  the  three  results,  the  average  becomes  0.43. 

In  the  studies  made  by  Daniels  '  it  is  stated  that  for  50  tons  of 
canned  goods  there  were  produced  17,200  gallons  of  liquid  wastes. 
Converting  the  50  tons  to  No.  3  cans  of  tomatoes  there  are  50,000 
cans.  Computing  the  volume  of  waste  that  would  have  been  pro- 
duced had  the  corrected  average  found  in  our  tests  been  used,  the 
result  would  be  21,500  gallons. 

The  average  that  has  seemed  to  be  the  fairest  one  to  use  is  that 
derived  from  using  all  the  measurements  after  making  an  allowance 

1  Water  Survey  Series  No.  11,  Annual  Report  for  1913;  abstract  of  tliesis  by  Duane  Enc^  oc  "3faBiiiT8»* 
tigations  on  the  disposal  of  canning  factory  wastes  at  Washington,  HL" 
>  Annual  Report  of  State  Board  of  New  Jersey,  1910. 
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of  0.06  gallon  per  can  for  the  high  results  of  the  last  two  days  of  opera- 
tion. The  average,  therefore,  that  has  been  used  throughout  the 
report  is  0.50  gallon  of  waste  per  No.  3  can  of  tomatoes  packed. 

Sampling. — Samples  of  the  raw  waste  were  taken  from  a  small 
pump  well  (P),  in  figure  2,  located  just  outside  the  cannery  building, 
which  received  all  wastes  except  the  cores  and  skins.  This  sampUng 
point  may  be  open  to  the  criticism  that  the  waste  was  partially 
settled  before  sampled,  and  that  the  true  sample  should  have  been 
taken  from  the  drain  discharging  into  the  well.  The  selection  of  the 
pump  well  was  made  because  the  flow  from  the  cannery  was  too  irregu- 
lar to  obtain  samples  from  which  to  composite  a  representative  sample. 
A  sample  of  the  waste  mixed  in  the  well  more  nearly  approached  a 
composite  than  could  samples  taken  any  other  way.  When  the 
cannery  was  operating  at  full  capacity,  the  pump  well  was  emptied 
frequently,  but  when  the  tomatoes  came  in  slowly  the  waste  was  stored 
in  the  pump  well  and  in  the  settUng  tanks  in  order  that  the  filters 
might  be  operated  continuously. 

Whatever  changes  took  place  in  the  waste  in  the  pump  well  would 
have  taken  place  in  the  tanks,  so  that  from  the  standpoint  of  second- 
ary treatment  and  final  effluent,  the  storing  of  the  waste  prior  to  treat- 
ment in  the  tanks  had  no  effect  on  the  operation  of  the  testing  station. 
All  of  the  suspended  matter  except  the  cores  and  skins  of  the  tomatoes 
was  pimiped  into  the  setthng  tank. 

Tarik  treatment. — Referring  to  figure  2,  it  will  be  observed  that  the 
raw  waste  was  pumped  to  a  small  ''stilUng"  tank,  from  which  it 
overflowed  into  the  settling  tank  and  thence  into  the  Imhoff  tank 
through  a  4-inch  submerged  inlet  and  outlet  pipe.  This  arrangement 
for  settUng  the  waste  had  to  be  adopted  in  order  to  make  use  of  tanks 
already  available,  but  it  would  not  be  recommended  in  the  design  of 
a  full-size  treatment  plant.  It  is  not  beUeved,  however,  that  any 
other  form  or  size  of  tank  would  have  removed  a  higher  per  cent  of  the 
suspended  matter  or  had  any  other  effect  that  would  have  altered  the 
result  obtained  from  the  primary  and  final  filters. 

In  treating  tomato  canning  waste  the  principal  function  of  tank 
treatment  is  to  remove  suspended  matter  and  to  permit  the  waste  to 
sour.  The  suspended  matter  results  given  in  Table  No.  2  show  that 
the  tanks  consistently  removed  a  very  high  per  cent  of  suspended 
matter  on  all  days  samples  were  taken  but  one.  This  result  repre- 
sented the  last  waste  pumped,  which  contained  mostly  water  and  was 
not  comparable  to  those  obtained  when  the  tomatoes  were  being 
packed.  The  reaction  of  the  raw  and  settled  waste  is  given  in  Table 
No.  10.  The  resxilts  given  in  this  table  indicate  that  tomato  waste 
reaches  a  maximiun  acidity  in  a  very  short  time.  This  is  indicated 
by  the  fact  that,  in  the  two  analyses  recorded,  the  free  COj  and  the 
weak  organic  acids  were  practically  the  same  in  the  raw  waste  as  in 
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the  effluent  from  the  TmhoflP  tank.  The  high  results  for  the  nw 
waste  are  due  to  the  fact  that  it  was  not  possible  to  pump  all  the 
waste  from  the  pump  well.  The  fresh  waste  coming  in  was,  therefore,' 
mixed  with  the  soured  waste  remaining  in  the  well,  and  consequently 
was  seeded  with  large  numbers  of  bacteria  which  produced  the 
acidity  and  free  (X>2  foimd. 

The  acidity  of  ripe  tomatoes  is  due  to  the  presence  of  citric  acid. 
This  acid,  however,  is  readily  converted  into  lactic  acid,  and  it  is  this 
change  that  is  referred  to  when  tomatoes  b^in  to  spoil.  The  com- 
plete further  conversion  of  the  lactic  acid  to  lactates  is  one  of  the 
objectives  of  treatment.  This  subject  will  be  further  discussed  in 
connection  with  the  results  obtained  from  the  cinder  and  the  sand 
filters. 

The  organic  nitrogen  of  the  raw  waste  was  reduced  in  the  tanks 
while  the  ammoniacal  nitrogen  increased.  The  oxygen  consumed 
values  were  also  greatly  reduced  by  tank  treatment,  but  the  10-day 
oxygen  demand  averaged  practically  the  same  for  the  tank  effluent  as 
for  the  raw  waste. 

This  difference  in  the  removals  of  the  oxygen  consiuned  and 
oxygen  demand  contents  is  readily  explainable  when  consideration  is 
given  to  the  constituents  which  enter  into  these  analyses.  Oxygen 
consiuned  represents  the  carbonaceous  material,  which,  being  largely 
in  suspension,  is  removed  by  the  tank  treatment.  The  oxygen 
demand  in  10  days,  on  the  other  hand,  was  not  materially  affected  by 
the  removal  of  the  suspended  matter,  so  that  the  results  of  this 
determination  showed  but  slight  change  due  to  tank  treatment.  The 
effect  of  suspended  matter  on  the  oxygen  demand  determination  is 
discussed  in  detail  under  the  section  giving  the  analyses  of  the  raw 
waste  and  effluent  from  Imhoff  tank. 

The  effluent  from  the  Imhoff  tank  was  appUed  to  two  cinder  filters, 
each  8  feet  in  diameter  and  4^  feet  deep.  These  fflters  were  installed 
with  the  expectation  that  they  would  effect  enough  purification  so 
that  the  sand  fflters  receiving  the  waste  from  them  could  complete 
the  oxidation  of  the  organic  matter  at  reasonable  rates  of  operation. 

The  length  of  time  the  waste  was  in  the  tanks  before  being  appUed 
to  the  fflters  was  indefinite  owing  to  irregular  operation  of  the  cannery, 
but  all  the  evidence  indicated  that  after  about  eight  hours'  storage  the 
change  in  the  composition  of  the  waste  was  negligible  so  far  as  affect- 
ing the  treatment  on  primary  and  secondary  fflters.  A  further 
discussion  of  the  results  and  rates  will  be  found  in  the  body  of  the 
report  and  in  the  conclusions. 

Primary  Jilters. — Cinder  filter  No.  1  was  operated  at  a  net  rate  of 
approximately  83,000  gallons  per  acre  per  day  and  No.  2  treated 
waste  at  the  rate  of  about  123,000  gallons.  The  results  obtained 
were  practically  the  same  for  both  fflters.    The  average  suspended 
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matter  in  the  effluents  of  the  two  filters  for  the  entire  canning  season 
was  only  about  50  per  cent  of  that  in  the  influent  to  the  filters. 
Comparing  the  average  orgaoic  and  the  ammoniacal  nitrogen  results 
from  the  filters  with  similar  figures  for  the  influent,  it  is  found  that 
while  both  these  constituents  were  reduced,  the  reduction  was  not 
great.  The  average  oxygen  consumed  results  for  the  two  effluents 
were  practically  50  per  cent  lower  than  corresponding  results  for  the 
influent.  The  real  value  of  the  cinder  filters  as  a  preliminary  treat- 
ment for  sand  filters  is  best  illustrated,  however,  by  the  oxygen 
demand  results.  Filter  No.  1  averaged  for  all  determinations  a 
reduction  over  the  influent  of  69  per  cent  and  fflter  No.  2  gave  a 
corresponding  reduction  of  62  per  cent. 

The  results  given  above  show  quite  clearly  that  the  cinder  filters 
can  be  reUed  upon  to  effect  a  reduction  of  at  least  50  per  cent  of  those 
constituents  in  settled  tomato  waste  that  use  up  oxygen  and  an 
equal  per  cent  removal  of  the  suspended  matter.  These  reductions 
brought  the  strength  of  the  waste  down  so  that  the  sand  fflters 
could  oxidize  all  the  organic  matter  in  the  waste  and  thereby  produce 
a  stable  effluent. 

When  the  testing  station  was  closed  down  at  the  end  of  the  canning 
season  the  cinder  filters  were  examined  to  learn  to  what  extent 
clogging  had  taken  place,  and  also  the  nature  of  the  deposited 
material.  For  a  depth  of  12  inches  in  filter  No.  1  and  18  inches  in 
No.  2  there  was  a  noticeable  deposit  of  grayish  material.  It  had  a 
pecuhar  sweetish  odor  suggestive  of  the  waste  in  the  settling  tanks, 
but  not  offensive.  The  material  near  the  surface  of  the  fflters  was 
somewhat  sUmy,  but  lower  down  it  was  granular  and  there  were  no 
growths  of  any  kind  on  the  cinders.  Below  the  top  layers  of  12 
inches  and  18  inches  in  the  two  fflters  the  beds  were  relatively  free  of 
closing  material  and  there  was  but  little  foreign  matter  in  the  under- 
drainage  except  near  the  outlet  where  a  whitish  growth  had  developed. 
This  growth  extended  back  from  the  outlet  about  12  inches,  but  it 
did  not  appear  to  have  any  effect  on  the  results  except  to  increase 
the  suspended  matter  when  it  broke  loose  from  the  stone.  On  the 
whole,  the  cinder  fflters  were  considered  to  be  in  excellent  working 
condition  at  the  close  of  the  tests.  There  was  no  pooling  on  the 
surface  and  the  condition  of  the  clogging  material  did  not  indicate 
that  the  beds  were  fflling  up  with  organic  material  that  would  have 
eventually  ruined  them  as  preliminary  treatment. for  sand  ffltration. 

Secondary  filers. — Four  sand  fflters  were  operated  throughout  the 
period  of  the  tests.  Nos.  1  and  3  received  the  effluent  from  cinder 
fflter  No.  1  and  Nob.  2  and  4  the  effluent  from  cinder  filter  No.  2. 

Sand  filter  No.  1. — ^This  filter  was  operated  from  September  6  to 
November  3  at  an  average  net  rate  of  86,000  gallons  per  acre  per  day. 
During  the  earlier  part  of  the  tests  intrification  was  absent,  the 
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dissolved  oxygen  was  low,  and  samples  diluted  with  equal  parts  oi 
water  were  stable  for  only  a  comparatively  short  time.  Begiiming 
on  September  28,  however,  the  nitrification  and  dissolved  oxygi^ 
increased  and  the  undiluted  samples  were  stable  for  more  than  96 
hours.  The  suspended  matter  in  the  influent  was  reduced  to  traoes, 
or  less  than  15  parts  per  million  in  the  effluent. 

When  this  filter  was  closed  down  at  the  end  of  the  canning  season 
there  was  on  the  surface  a  thin  hard  layer  consisting  of  sand  bedded 
in  organic  matter  washed  from  the  cinder  filter,  but  below  the  top 
3  or  4  inches,  the  sand  was  clean  and  bright  and  had  no  offensive 
odors. 

Sand  filter  No.  S. — ^This  was  the  largest  of  the  sand  filters,  tlie 
diameter  being  8  feet.  The  average  net  rate  for  the  entire  time  the 
filter  operated  was  79,000  gallons  per  acre  per  day.  This  filter 
showed  some  nitrification  at  the  start  only  to  lose  it  a  few  days  later. 
On  October  3,  however,  nitrites  and  nitrates  were  found  in  the 
effluent  and  from  that  time  on  nitrification  was  very  active.  The 
dissolved  oxygen  began  to  increase  shortly  after  nitrification  became 
established  and  the  undiluted  samples  were  stable  for  96  hours  in 
practically  all  samples.  The  suspended  matter  in  the  effluent  is 
recorded  as  traces — that  is,  less  than  15  parts  per  million. 

An  examination  of  this  fflter  at  the  close  of  the  tests  showed  the 
same  conditions  found  in  No.  1.  There  was  a  small  amount  of 
clogging  at  the  surface,  but  below  this  the  sand  was  practically  free 
from  foreign  matter. 

Sand  filter  No.  S. — ^This  was  a  small  fflter  5  feet  in  diameter  which 
received  the  effluent  from  cinder  fflter  No.  1 .  The  average  net  rate 
on  this  fflter  was  88,000  gallons  per  acre  per  day.  Nitrification  be- 
gan in  this  fflter  on  September  13,  but  it  did  not  become  active  until 
a  few  dajrs  before  October  13.  The  dissolved  oxygen  was  fairly 
high  during  all  the  time  the  fflter  was  operated  and  the  stability  was 
more  satisfactory  in  the  earlier  part  of  the  tests  than  for  fflters  Nos. 
1  and  2.  As  was  the  case  in  the  latter  two  fflters,  there  was  prac- 
tically no  suspended  matter  in  the  effluent  of  this  fflter  at  any  time. 

When  this  fflter  was  closed  down  the  same  conditions  were  noted 
in  the  surface  layers  and  below  that  have  already  been  described  for 
the  other  fflters. 

Sand  filter  No.  J^. — ^This  fflter  was  an  exact  duplicate  in  siae  of  No. 
3,  but  it  received  the  effluent  from  cinder  fflter  No.  2  instead  of  No.  1. 
The  cinder  fflter  effluent  was  applied  to  this  fflter  at  an  average  net 
rate  of  74,000  gallons  per  acre  per  day.  Nitrification  developed  in 
about  the  same  time  and  to  approximately  the  same  extent  as  it  did 
in  the  other  fflters  already  discussed.  Likewise  the  stability  of  the 
effluent  and  the  suspended  matter  it  contained  followed  very  closely 
the  results  from  the  other  fflters.    The  physical  condition  of  the  bed 
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was  not  different  at  the  close  of  the  tests  from  that  found  in  the 
examination  of  filters  1,  2,  and  3. 

It  is  not  believed  that  the  sand  filters  would  have  given  the  re- 
sults found  if  the  effluents  they  received  had  not  been  previously 
treated  on  the  cinder  filters.  As  the  plant  was  operated,  the  cinder 
filters  treated  the  settled  waste  at  83,000  and  123,000  gallons  per 
acre  per  day,  respectively,  for  filters  Nos.  1  and  2,  and  the  sand 
filters  were  operated  at  rates  averaging  more  than  75,000  gallons  per 
acre  per  day. 

Analytical  methods  used, — ^The  analytical  methods  used  for  the 
chemical  and  bacteriological  work  were,  with  the  exception  of  the 
oxygen  demand  determination,  those  recommended  by  the  Standard 
Methods  of  the  American  Public  Health  Association  for  1917.  The 
following  determinations  were  made  according  to  the  procediu*e 
outlined. 

The  organic  nitrogen  and  free  ammonia  were  determmed  by  the 
direct  process.  A  sample  of  the  waste  or  effluent  was  digested  with 
sulphuric  acid  imtil  the  organic  matter  was  reduced.  It  was  then 
diluted,  neutralized,  and  a  portion  of  the  digestate  nesslerized  and 
read  without  distillation.  The  free  ammonia  or  ammoniacal  nitrogen 
was  found  by  adding  a  small  amount  of  sodium  hydrate  and  copper 
sulphate  to  the  sample,  allowing  the  precipitate  to  settle,  and  then 
pipetting  off  an  amount  of  supernatant  that  gave  a  proper  reading 
when  nesslerized. 

The  nitrates  were  determined  by  the  reduction  process  and  the 
nitrites  by  the  method  outlined  in  Standard  Methods. 

The  alkalinity  was  obtained  by  using  methyl  orange  as  an  indi- 
cator and  the  acidity  by  phenophthalein  in  a  boiling  solution,  titrat- 
ing with  potassium  hydrate. 

The  oxygen  consumed  of  the  raw  waste  and  effluents  was  deter^ 
mined  by  immersing  samples  containing  sulphuric  acid  and  an  excess 
of  potassium  permanganate  in  boiling  water  for  30  minutes.  The 
permanganate  remaining  in  the  sample  at  the  end  of  30  minutes  was 
titrated  according  to  the  procedure  given  in  the  Standard  Methods 
to  find  the  amount  used  by  the  sample. 

The  oxygen  demand  was  obtained  by  the  excess  oxygen  method. 
Samples  were  diluted  with  water  of  known  dissolved  oxygen  content 
and  incubated  at  20^  C.  for  24  hours,  5  and  10  days,  and  the  loss  of 
oxygen  was  determined.  This  method'  was  developed  at  the 
Public  Health  Laboratory  at  Cincinnati  from  the  technique  used  by 
other  laboratories. 

Since  the  putrescibility  tests  were  carried  out  at  the  cannery  and 
it  was  not  feasible  to  use  incubators,  the  results  were  reported  as  the 

s  Therlault  and  Hommon.    The  detenmnatlon  of  Biochemical  Oxygen  Demand  of  Industrial  Waste 
and  Sewage.    Public  Health  Bulletin  No.  97. 
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number  of  hours  required  to  reduce  methylene  blue  in  samples 
stored  at  room  temperature.  On  the  average,  this  was  about  65® 
F.,  except  during  the  warm  months,  when  the  average  was  approxi- 
mately 75°  F. 

The  dissolved  oxygen  was  determined  by  the  method  givoi  in 
Standard  Methods. 

The  bacteriological  results  were  reported  as  the  total  count  on 
gelatin  at  20°  C.  after  48  hours'  incubation,  and  on  agar  at  37°  C.  at 
24  hours.     All  B,  coli  results  were  confirmed. 

DESCRIPTION  AND  OPEBATION  OF  TESTING  STATION. 

The  testing  station  was  located  in  the  rear  of  the  cannery.  The 
arrangement  of  the  tanks  and  filters  is  shown  in  figure  2. 

PUMPING  EQUIPaiENT  AND  PUMP  WELL. 

The  wastes  from  the  cannery  floors  were  collected  in  one  oentnl 
channel  which  discharged  into  a  rectangular  concrete  basin  located 
just  outside  the  building.  This  basin  was  5  feet  long  by  4  feet  6 
inches  wide  and  6  feet  deep  to  the  overflow  pipe.  At  the  bottom  of 
the  collecting  basin  there  was  located  a  2-inch  centrifugal  pump  bdt 
connected  to  a  small  steam  engine  set  inside  the  cannery.  There 
was  not  enough  waste  to  operate  the  pump  continuously,  so  that  it 
was  necessary  to  start  the  pump  whenever  the  basin  was  full  or  when 
there  was  not  sufficient  waste  in  the  tanks  to  supply  the  filters. 
When  the  cannery  was  packing  tomatoes  every  day  the  waste  was 
pumped  at  regular  intervals;  but  on  those  days  when  no  tomatoes 
were  received  the  basin  was  used  for  storage  to  supplement  the  set- 
tling tanks  in  order  that  the  tests  might  not  be  interrupted.  As 
will  be  shown  later  the  filters  were  operated  24  hours  a  day. 

The  discharge  line  from  the  pump  was  a  2-inch  pipe  to  the  settling 
tank. 

SEDIMENTATION   TANKS, 

Settling  tank, — ^This  was  a  round  wooden  tank  8  feet  in  diameter 
and  10  feet  deep  supported  on  posts  about  3  feet  above  the  ground. 
The  waste  was  discharged  uito  a  small  ''stilling"  chamber  I  foot  6 
inches  by  2  feet  in  plan  and  2  feet  deep  with  an  overflow  6  inches 
below  the  top  of  the  tank.  This  chamber  was  contained  within  the 
main  tank.  The  outlet  from  the  settling  tank  was  diametrically 
opposite  the  inlet.  It  was  located  4  feet  from  the  top  and  consisted 
of  a  4-inch  pipe  connected  to  the  Imhoff  tank.  The  level  of  the 
waste  in  the  tank  varied  from  a  few  inches  to  2  feet  above  the  outlet 
pipe,  depending  upon  the  regularity  of  operation  of  the  cannery  and 
the  amoimt  of  waste  used  by  the  filters  at  night.  It  will  be  shown 
later  in  a  discussion  of  the  Imhoff  tank  that  the  outlet  from  the 
latter  tank  was  2  feet  above  the  4-inch  pipe  that  connected  the  two 
tanks  together. 


There  were  no  baffles  in  this  tank  and  no  other  connections  to  it 

except  a  4-inch  sludge  line  which  extended  through  the  side  a  few 

inches  above  the  bottom. 
Inikoff  tank. — This  tank 

was  an  exact  duphcate  of 

the  settling  tank  in  size  but 

contained  a  galvanized-iron 

baffle  which  separated  the 

sludge  compartment  from 

the  flow  sectioD.    The  waste 

entered  from  the  settling 

tank  about  4  feet  below  the 

top,  passed  around  the  gas 

funnel    of   the    separating 

baffle  and  out  of  the  tank  on 

the  side  opposite  to  and  2 

feet  below  Uie  inlet  to  the 

settling  tank. 

The  separating  baffle  of 

the  Imhoff  tank  consisted  of 

a  cylindrical  gas  vent  sec- 
tion 12  inches  in  diameter 

and  2  feet  deep  and  a  flar- 
ing or  apron-shaped  section  ^'■'-  ^■-"°^°°  "^  "'  ^^"^  ^'^ 

that  extended  from  the  cylindrical  section  at  the  top  down  3  feet  to 
within  about  6  inches  of  the  sides 
of  the  tank.  Around  the  inside  of 
the  tank  just  below  the  lower  edge 
of  the  apron  of  the  separating  baffle 
there  was  a  V-shaped  galvanized- 
iron  trough  or  baffle  nailed  to  the 
tank  with  the  point  of  the  wedge 
extending  out  in  the  tank.  The 
inner  edge  of  this  baffle  overlapped 
the  outer  edge  of  the  separating 
baffle,  thusforminga  trap  to  prevent 
sludge,  carried  up  by  thegasfrom  the 
bottom  of  the  tank,  from  entering 
the  waste  flowing  through  the  tank. 
The  settling  and  Imhoff  tanks 
were  originally  used  in  the  tests 
made  for  treating  strawboard  wastes 
and  the  section  of  the  Imhoff  tank, 

as  given  in  the  report  of  these  tests,  is  reproduced  in  this  report 

to  show  how  the  tank  was  constructed.     {Fig.  2.) 
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Near  the  bottom  of  the  Imhoff  tank  a  4-inch  pipe  with  valve  was 
connected  to  remove  the  sludge. 

The  outlet  from  the  Imhoff  tank  was  a  2-inch  pipe  located  on 
the  opposite  side  from  the  inlet  and  2  feet  down  from  the  overflow 
of  the  ''stilling"  or  inlet  tank.  When  the  two  tanks  were  full  there 
was  provided  2  feet  of  waste  in  each  tank  which  was  sufficient  to 
operate  the  filters  diuing  the  night.  The  2-inch  dischai^e  pij>e  was 
connected  with  an  orifice  box  set  between  the  settling  and  Imhoff 
tanks  and  the  rate  of  discharge  through  this  line  was  controlled  by 
a  2-inch  gate  valve  set  just  outside  the  orifice  box,  and  a  f-inch 
float  valve  located  inside.  The  waste  was  measured  over  a  V-shaped 
weir  set  in  the  orifice  box  at  the  opposite  end  from  the  inlet.  The 
weir  box  was  2  feet  6  inches  by  10  inches  in  plan  and  12  inches  deep. 
The  waste  was  dischai^ed  from  the  orifice  box  onto  two  cinder 
filters  each  operating  independently  of  the  other  with  respect  to 
method  of  dosing  and  the  volume  of  waste  treated. 

When  there  was  more  waste  discharged  from  the  cannery  than 
could  be  treated  on  the  filters  or  stored  in  the  tanks  and  pump  well, 
the  excess  was  siphoned  from  the  Imhoff  tank  to  land  adjoining  the 
testing  station.  The  land  used  for  this  purpose  was  clay,  and  no 
attempt  was  made  to  remove  the  weeds  or  work  the  soil  up  by 
plowing  and  harrowing. 

PBIMABY   FILTEB8. 

Cinder  jiUer  No.  1. — ^This  filter  was  contained  in  a  round  wooden 
tank  8  feet  in  diameter  and  10  feet  deep.  A  concrete  bottom  was 
laid  in  the  tank  sloping  in  two  directions  from  a  ridge  across  the 
center.  This  permitted  the  filtered  waste  to  be  divided  so  that  one 
portion  could  be  treated  on  sand  filter  No.  1  and  the  other  on  sand 
filter  No.  3. 

The  filtering  material  in  this  tank  was  composed  of  4  to  6  inches 
of  coarse  cinders  carefully  placed  over  the  bottom  and  4  feet  of  washed 
cinders  above  the  coarse  material  of  the  underdrainage. 

The  effluent  from  the  Imhoff  tank  was  appUed  to  this  filter  and 
distribution  was  effected  by  means  of  two  shallow  troughs  nailed 
together  in  the  form  of  a  cross.  As  the  bed  was  not  dosed  by  a 
siphon  and  the  influent,  therefore,  not  flushed  over  the  surface,  it  was 
necessary  to  change  the  position  of  the  distribution  trough  about 
once  in  two  weeks. 

There  were  two  outlet  pipes  from  this  filter,  both  flush  with  the 
bottom,  which  supplied  sand  filters  Nos.  1  and  3  with  waste.  These 
pipes,  which  were  2  inches  in  diameter  and  6  inches  long,  discharged 
the  effluent  into  troughs  that  extended  to  the  center  of  the  sand 
filters. 

Cinder  flier  No.  2. — ^This  filter  was  constructed  in  a  similar  man- 
ner in  every  way  to  No.  1,  but  the  tank  containing  the  cinders  was 
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8  feet  in  diameter  and  6  feet  deep.  The  influent  came  firom  the 
Imhoff  tank  and  the  effluent  was  applied  to  sand  filters  Nos.  2  and 
4  by  a  system  of  piping  and  troughs  similar  to  that  used  for  sand 
filters  Nos.  1  and  3. 

The  rates  on  the  cinder  filters  were  controlled  by  a  float  yalve  in 
the  orifice  box  and  yalves  located  in  the  lines  leading  from  the 
orifice  box  to  each  filter.  The  float  was  adjusted  to  allow  a  flow  to 
pass  through  the  valve  equal  to  the  volmne  to  be  treated  on  the 
two  filters,  and  the  amount  treated  on  each  filter  was  regulated  by 
three-fourths  inch  valves  set  in  the  lines  just  outside  the  filters. 

SECONDARY   FILTEBS. 

Sand  filter  No.  1. — ^This  was  a  round  wooden  tank  6  feet  in  diameter 
and  10  feet  in  depth  with  a  concrete  bottom  which  sloped  to  an  out- 
let flush  with  the  wooden  floor  of  the  tank.  Over  the  concrete  bot- 
tom there  was  placed  5  feet  of  sand.  There  was  no  coarse  imder- 
drainage  placed  over  the  bottom  of  this  filter  except  a  few  large 
stones  around  the  outlet.  All  of  the  other  sand  filters  had  a  layer 
of  coarse  and  fine  stone  under  the  sand.  Experience  with  growths 
around  the  outlet  of  this  filter  indicated  that  underdrainage  of 
coarse  material  of  some  kind  is  advisable  to  insure  satisfactory 
operation. 

The  influent  which  came  from  cinder  filter  No.  1  was  applied  to 
the  surface  of  the  filter  by  n^eans  of  shallow  troughs  of  similar  con- 
struction and  arrangement  as  those  described  for  the  cinder  filters. 
These  troughs  were  shifted  around  the  bed  about  once  every  two 
weeks  so  as  to  utilize  all  of  the  surface  area. 

The  sand  used  in  this  filter  as  well  as  all  of  the  others,  including 
the  sludge  filter,  was  obtained  locally  and  was  called  washed  Ohio 
River  sand.  It  was  practically  free  of  all  foreign  material,  especially 
clay,  and  had  an  effective  size  of  0.40  mm.  and  a  imiformity  coeffi- 
cient of  1.35.  This  sand  was  of  about  the  same  size  as  that  ordi- 
narily used  for  building  construction  purposes. 

Sand  filter  No.  2. — ^This  filter  consisted  of  a  round  wooden  tank 
8  feet  in  diameter  and  10  feet  deep  in  which  was  placed  a  concrete 
bottom  sloping  to  the  outlet  drain.  Over  the  bottom  there  was 
placed  an  average  of  6  inches  of  coarse  and  fine  gravel  underdrainage 
and  above  this  4i  feet  of  washed  river  sand.  The  influent  to  this 
filter  came  from  cinder  filter  No.  2,  and  it  was  applied  to  the  bed 
and  distributed  over  its  surface  in  a  manner  similar  to  that  already 
described  for  the  other  filters. 

The  amount  of  waste  discharged  from  cinder  filter  No.  2  onto  this 
bed  was  regulated  by  a  valve  on  the  outlet  from  the  cinder  filter. 

64821°~21 3 
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Saitd  fUers  No8.  S  and  4. — ^These  two  filters  were  identical  in 
size,  shape,  and  construction  and  differed  only  in  the  source  of  the 
iofluents  appUed  to  them.  The  influent  to  No.  3  came  from  cinder 
filter  No.  1,  while  that  for  No.  4  from  cinder  filter  No,  2.  Each 
containing  tank  was  5  feet  in  diameter  and  6  feet  deep,  and  had  a 
concrete  bottom  sloping  to  the  outlet  drains.  Over  the  bottom  of 
each  tank  there  was  placed  an  average  of  6  inches  of  coarse  and  fine 
stone  and  above  this  4^  feet  of  washed  river  sand. 

The  apparatus  and  method  of  applying  the  waste  were  the  same 
as  those  already  described. 

All  the  filters  were  operated  24  hours  a  day  with  the  exception 
of  Simday  and  such  other  days  when  there  was  not  sufficient  waste 
stored  in  the  pump  well  and  settling  tanks  to  keep  the  filters  going 
because  of  interruption  of  canning  operations.  Ordinarily,  however, 
the  stored  waste  was  sufficient  to  run  the  filters  during  the  days 
when  there  were  not  enough  tomatoes  coming  in  to  operate  the 
cannery. 

The  rates  on  the  different  filters  were  controlled  by  weir  readings 
in  the  orifice  box,  and  by  hourly  measurements  of  the  amoimt  of 
waste  actually  going  onto  the  filters.  There  was,  however,  no 
attendant  at  the  plant  at  night,  so  that  it  was  necessary  to  assume  an 
average  rate  for  the  night  period  whenever  the  first  reading  of  any 
given  day  was  below  or  above  the  desired  rate.  As  a  rule,  the  rate 
maintained  during  the  night  was  fairly  unifonn,  the  cases  being 
rare  when  the  rate  dropped  as  low  as  5Cf  per  cent. 

On  the  days  samples  were  taken  for  complete  chemical  analysis 
hourly  portions  were  collected  from  each  device  and  pooled.  Special 
samples  for  putrescibility  were  taken  at  2  p.  m.  and  those  for  bacteri- 
ological analysis  at  12.30  p.  m.  The  latter  samples  were  analyzed  the 
same  day  they  were  taken,  usually  within  four  hours  after  collection. 

The  surfaces  of  the  sand  filters  were  raked  whenever  the  sand  be- 
came hard  and  compacted,  but  this  was  required  only  twice  during 
the  tomato  canning  season.  It  was  not  necessary  to  disturb  the 
surface  of  the  cinder  filters  during  the  time  the  tests  were  in  opera- 
tion. It  was  necessary,  however,  to  flush  out  the  underdrains  of  the 
cinder  filters  twice  to  remove  growths  that  formed  in  the  outlet 
pipes  and  on  the  coarse  stone,  and  the  same  procedure  was  required 
to  clean  out  similar  growths  on  the  coarse  stone  around  the  outlet  of 
sand  filter  No.  1. 

Sludge  beds. — ^Two  of  these  beds  were  prepared,  each  10  feet  by 
10  feet  in  plan  and  16  inches  deep,  inclosed  by  2-inch  rough  planking. 
The  bottom  of  each  bed  was  graded  so  that  the  waste  filt^^  from 
the  sludge  would  follow  the  slopes  to  one  of  three  4-inch  farm  tile 
drains  which  discharged  into  a  main  drain  along  one  side  of  the  bed. 
Over  the  tile  there  was  placed  a  6-inch  layer  of  coarse  cinders  and 
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above  this  a  layer  of  screened  cinders,  averaging  12  inches  deep. 
Besting  upon  the  cinders  was  a  4-inch  layer  of  sand  of  the  same  quality 
as  that  used  in  the  sand  filters  already  described. 

It  was  not  found  necessary  to  apply  sludge  to  these  beds  while  the 
testing  station  was  in  operation,  but  when  the  plant  was  shut  down  all 
the  sludge  in  the  tanks  was  run  onto  them.  Wooden  troughs  were 
used  to  carry  the  sludge  from  the  tanks  to  the  sludge  beds  and  no  diffi- 
culty was  experienced  in  getting  the  sludge  to  run  on  a  5  per  cent  grade. 

TREATMENT  OF  THE  WASTES. 

The  testing  station  was  operated  throughout  the  tomato  canning 
season.  The  cannery  began  to  operate  a  few  hours  a  day  on  Septem- 
ber 7,  but  did  not  nm  with  any  degree  of  regularity  until  the  12th. 
Toward  the  close  of  the  season  there  was  another  period  when  the 
operation  was  irregular.  On  account  of  the  very  short  time  the  tests 
could  be  run  it  was  necessary  to  obtain  as  many  results  as  possible 
and  to  determine  the  efficiency  of  the  devices  originally  installed 
rather  than  attempt  to  make  changes  in  the  testing  units. 

VOLUME   OF  WASTES. 

The  liquid  waste  from  the  cannery  was  collected  in  a  pump  well 
adjacent  to  the  rear  wall  of  the  building  and  then  pumped  into  the 
settling  tank.  The  skins,  cores,  and  other  coarse  material  were 
collected  in  a  concrete  pit  just  outside  the  cannery  and  hauled  away 
in  wagons. 

Table  No.  1. — Number  of  cam  'packed,  volume  of  waste  per  can  of  tomatoes^  and  waste 

disposed  of  by  irrigation. 


Date. 


1916. 

Sept.  12 

Sept.  13 

Sept.  15 

Sept.  16 

S^t.  19 

Sept.  20 

Sept.  23 

Sept.  26 

Sept.  29 

Sept.  30 , 

Oct.  3 

Oct.  6 

Oct.7 , 

Oct.  10 

Oct.  14 

Oct.  18 

Nov.l ■ 


Total 

No.  3 

cans 

packed. 


8,666 
7,060 
9,602 
5,728 
3,429 
4,680 
3,662 
2,695 
2,640 
3,093 
3,445 
2,543 
1,882 
2,420 
3,062 
1,468 
756 


Waste  (gallons). 


Total. 


1,635 
2,610 
2,985 
2,235 
1,320 
2,020 
1,680 
1,135 
1,340 
1,340 
1,535 

765 
1,010 
1,595 
1,120 
1,680 

945 


Applied 
to  soil. 


1,035 

2,075 

2,260 

1,780 

375 

940 

315 

1,050 

440 

1,005 


815 
665 
665 

595 


Per  No.  3 

can  of 
tomatoes. 


a  19 
.37 

.31 

.39 
.43 
.47 
.42 
.51 
.42 
.45 
.30 
.54 
.66 
.37 
1.14 
L25 


It  was  not  practicable  to  measure  the  waste  as  it  was  discharged 
from  the  cannery  because  of  the  small  amount  flowing  at  times,  but 
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it  was  a  simple  matter  to  measure  the  rise  in  the  settling  and  Imhoff 
tanks  after  each  pumping.  In  Table  No.  1  there  are  given  data 
covering  the  volume  of  waste  discharged  from  the  cannery  for  No.  3 
cans  of  tomatoes,  together  with  data  showing  the  amount  of  waste 
appUed  to  land. 

The  volimie  of  waste  per  No.  3  can  of  tomatoes  packed  varied  from 
0.19  gallon  on  September  12  to  1.25  gallons  on  November  1.  In 
considering  these  figures,  however,  the  fact  must  be  kept  in  mind 
that  as  the  season  of  1916  was  a  poor  one  the  cannery  did  not  operate 
regularly.  Another  factor  which  might  have  had  some  bearing  on 
the  total  volume  of  waste  was  that  the  canning  company  had  a 
limited  water  supply,  and  this  may  have  tended  to  keep  down  the 
water  used  for  washing  floors,  etc.  The  average  of  all  the  measure- 
ments is  approximately  0.50  of  a  gallon  of  waste  per  No.  3  can  of 
tomatoes  packed.  This  figure  includes  the  low  value  for  September 
12  and  the  high  results  for  October  18  and  November  1.  As  these 
extremes  tend  to  balance  each  other,  it  is  believed  that  0.50  gallon 
is  a  fair  average  for  the  amount  of  waste  that  can  be  expected  under 
normal  operation  of  a  tomato  cannery  packing  No.  3  cans. 

The  waste  applied  to  the  soil  has  no  particular  significance  except 
as  showing  that  this  waste  even  after  souring  can  be  disposed  of  on 
land  without  injuring  the  productivity  of  the  soil  or  creating  a  nui- 
sance. The  strip  of  ground  to  which  the  waste  was  applied  was  about 
75  feet  in  diameter  and  the  vegetation  (mostly  weeds)  growing  on  it 
did  not  seem  to  be  affected  in  the  least. 

CHABACTEB  OF  THE  RAW  WASTE. 

Composite  samples  of  the  raw  waste  were  taken  from  the  dischaige 
pipe  of  the  pump  whenever  it  was  operated.  Strictly  speaking, 
however,  the  raw  waste  samples  did  not  represent  the  waste  as  dis- 
charged from  the  cannery  drain,  as  it  was  collected  in  a  pump  well 
and  held  there  until  the  well  was  ahnost  full  before  being  pumped 
out.  The  results  of  the  analyses  of  the  raw  waste  samples,  together 
with  those  from  the  Imhoff  tank,  are  given  in  Table  No.  2. 
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The  high  suspended  matter  results  for  the  raw  waste  were  due  to 
tomato  seeds  and  small  pieces  of  pulp  and  skins.  These  also 
account  for  the  high  results  for  organic  nitrogen  and  oxygen  con- 
sumed. The  most  important  results,  however,  are  those  for  oxygen 
demand  as  they  best  indicate  the  effect  of  the  wastes  upon  any  receiv- 
ing  body  of  water. 

The  strength  of  the  waste  can  most  readily  be  stated  by  a  compari- 
son with  domestic  sewage.  This  has  an  average  10-day  oxygen  de- 
mand of  about  160.  Comparing  this  with  the  corresponding  values 
for  tomato  wastes,  as  given  in  Table  No.  2,  it  is  found  that  the  waste 
is  from  25  to  50  times  stronger,  with  an  average  of  33. 

The  total  volume  of  waste  from  a  tomato  cannery  is,  however,  rela- 
tively small,  so  that,  even  though  it  be  concentrated,  it  can  be  disposed 
of  without  nuisance  if  a  stream  of  any  considerable  size  is  available 
as  an  outlet.  By  again  comparing  the  waste  with  domestic  sewage, 
it  is  possible  to  arrive  at  a  dilution  factor  on  the  following  basis: 

For  sewage,  a  flow  of  5  cubic  feet  per  second  per  1,000  population 
has  been  considered  sufficient  water  for  satisfactory  disposal  without 
causing  any  nuisance.  Allowing  100  gallons  of  sewage  per  capita,  a 
flow  of  5  second-feet  is  sufficient  for  100,000  gallons  of  sewage.  As 
a  given  volume  of  tomato  waste  is  equivalent  in  strength  to  33  times 
an  equal  amount  of  sewage,  the  5  second-feet  should  receive  only 
3,000  gallons  of  this  waste.  From  the  figure  of  0.5  gallon  of  waste  per 
No.  3  can  of  tomatoes,  as  obtained  in  these  tests,  the  5  second-feet  flow 
could  take  the  wastes  from  6,000  such  cans.  Converting  this  ratio,  the 
dilution  requirements  may  be  stated  as  180,000  gallons  per  eight  hours 
operation  of  a  cannery  packing  1,000  No.  3  cans  in  that  time. 

SEDIMENTATION . 

The  waste  was  pumped  from  the  pump  well  to  the  settling  tank, 
and  from  there  flowed  through  a  submerged  pipe  to  the  Imhoff  tank. 
The  length  of  time  the  waste  remained  in  these  tanks  depended  upon 
the  operation  of  the  cannery.  When  tomatoes  came  in  regularly 
every  day  the  storage  period  was  probably  around  12  hours,  but  at 
other  times  the  detention  period  extended  to  24  hours,  and  in  a  few 
cases  to  48  hours.  Since,  however,  the  chemical  analjrses  were  fairly 
uniform  for  all  the  determinations  made,  it  has  been  assumed  that  the 
storage  period  beyond  a  certain  time  did  not  materially  affect  the 
operation  of  the  filters.  This  subject  will  be  discussed  in  detail  in 
the  conclusions  and  under  the  plant  recommended. 

Referring  to  Table  No.  2,  it  will  be  observed  that  the  suspended 
matter  was  reduced  by  sedimentation  from  an  average  of  2,362  parts 
per  million  in  the  raw  waste  to  an  average  of  344  parts  per  million  in 
the  effluent,  or  a  reduction  of  85  per  cent.  The  suspended  particles 
in  the  effluent  consisted  of  the  light  fibrous  material  of  the  tomatoes, 
which  did  not  settle  out  even  after  prolonged  storage.  There  was  a 
slight  reduction  of  the  organic  nitrogen  and  an  increase  in  the  am- 
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moniacal  nitrogen  in  the  effluent,  but  the  changes  in  these  constituents 
were  not  marked. 

The  average  oxygen  consumed  value  for  the  raw  waste  was  1,365 
parts  per  million,  while  the  similar  figure  for  the  settled  waste  "^as 
386,  which  is  a  reduction  of  72  per  cent.  This  removal  compares 
favorably  with  that  of  85  per  cent  for  suspended  matter,  and  indicates 
that  the  latter  was  composed  to  a  large  extent  of  the  cellulose  fiber 
of  the  tomato.  This  is  composed  of  carbonaceous  material  which  is 
oxidized  by  the  permanganate  in  the  oxygen  consimied  test.  While 
the  oxygen  consuming  value  of  the  waste  was  reduced  by  72  per  cent  in 
the  tank,  the  oxygen  demand  results  remained  practically  imchanged 
by  sedimentation.  The  explanation  for  these  apparent  anomalous 
results  is  that  the  tanks  removed  the  suspended  matter  which  is 
included  in  the  oxygen  consumed  determination,  but  does  not  affect 
the  10-day  oxygen  demand  to  the  same  extent.  Lederer  ^  obtained 
similar  results  in  some  studies  made  at  the  sewage-testing  station 
operated  by  the  Sanitary  District  of  Chicago.  He  states  in  the 
report  that  ''  on  the  removal  of  63  per  cent  of  the  total  suspended 
matter  the  actual  impovement  in  the  sewage  from  the  standpoint  of 
prospective  nuisance  is  but  31  per  cent."  He  further  reports  that 
''the  removal  of  suspended  matter  capable  of  settling  in  settling 
tanks  constitute  an  improvement  from  the  dilution  standpoint  much 
less  than  the  percentage  of  suspended  matter  removed." 

It  is  apparent,  therefore,  that  the  oxygen  consumed  and  oxygen 
demand  results  obtained  from  analjrzing  the  influent  and  effluent 
of  the  settling  tanks  at  the  cannery  testing  station  followed  the  same 
tendency  as  found  by  Lederer  in  tank  treatment  of  domestic  sewage. 
The  settleable  suspended  matter  is  not  readily  decomposed  by 
bacterial  action,  as  indicated  by  the  oxygen  demand  test,  but  is 
oxidized  by  the  potassium  permanganate  in  acid  solution  in  the 
oxygen  consumed  determination. 

Only  two  determinations  were  made  to  show  the  acidity  of  the 
raw  waste  and  effluent  from  the  Imhoff  tank.  The  results  of  these 
determinations  will  be  given  later  on  in  a  separate  table  under  a 
special  discussion  of  the  reactions  of  the  raw  waste  and  effluents  from 
the  tanks  and  various  fflters. 

PBIMABY   FILTERS. 

Two  primary  fflters,  made  of  washed  cinders  4  feet  deep  with 
6  inches  of  coarse  material  as  imderdrainage,  were  operated  throughout 
the  period  of  the  tests.  Both  received  the  effluents  from  the  Imhoff 
tank  but  at  different  rates.  Filter  No.  1  operated  at  an  average  net 
rate  of  83,000  gallons  per  acre  per  day,  while  No.  2  treated  the  waste 
at  an  average  net  rate  of  123,000  gallons. 

The  analvses  of  the  influent  and  effluent  of  cinder  fflter  No.  1 
are  given  in' the  foUowing  table: 

«  The  Relation  of  the  PutrescibiUty  of  the  Settling  and  NonsettUng  Suspended  Matter  in  Sewage.    B«- 
print,  American  Joamal  of  PubUc  Health,  February,  1912. 
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This  filter  removed  46  per  cent  of  the  suspended  matter  applied 
in  the  influent  and  24  per  cent  of  the  total  nitrogen  in  the  form  of 
organic  and  anmioniacal.  The  oxygen  consumed  was  reduced  by 
45  per  cent  while  the  oxygen  demand  for  10  days  was  lowered  69 
per  cent.  These  figures  are  interesting  when  compared  with  similar 
data  from  the  raw  waste  and  effluent  from  the  Imhoff  tank.  In  the 
latter  comparison  it  has  been  shown,  in  the  discussion  following 
Table  No.  2,  that  the  oxygen  consuming  power  of  the  raw  waste 
was  reduced  72  per  cent  by  tank  treatment  while  the  oxygen  demand 
was  practically  the  same  after  passing  through  the  tank  as  it  was 
in  the  raw  waste.  The  explanation  for  the  high  removal  of  oxygen 
consmned  and  low  removal  of  oxygen  demand  by  the  tank  and  the 
reverse  for  the  cinder  filter  is  that  the  tanks,  by  removing  the  settle- 
able  suspended  matter  cut  down  the  highest  oxygen  consuming 
power  of  the  waste,  while  the  filter  removed  the  finely  divided  sus- 
pended matter  that  did  not  settle  in  the  tanks,  and  oxidized  a  part 
of  the  organic  matter  in  solution  which  passed  through  the  tank, 
thereby  reducing  the  oxygen  demand  to  the  large  extent  already 
noted. 

The  removal  of  the  finely  divided  or  colloidal  suspended  matter 
by  the  filters  no  doubt  contributed  to  the  reduction  of  the  oxygen 
demand  by  the  other  filters  as  well  as  for  No.  1.  Lederer,  in  the 
reprint  already  referred  to,  states  that  whereas  the  removal  of  63 
per  cent  of  settleable  solids  of  sewage  effected  only  31  per  cent  im- 
provement of  the  effluent  from  the  standpoint  of  putrescibility,  the 
removal  of  37  per  cent  of  the  nonsettleable  suspended  solids  improved 
the  effluent  143  per  cent.  This  improvement  was  equivalent  to 
almost  five  times  the  results  obtained  by  merely  settling  the  sewage. 

The  results  reported  xmder  the  heading  of  ''alkalinity''  were  ob- 
tained by  titrating  samples  with  N/50  sulphuric  acid  and  using 
methyl  orange  as  an  indicator.  Ordinarily  the  results  of  this  titra- 
tion are  given  in  terms  of  calcium  carbonate,  but  in  this  case  they 
represent  lactates  which  were  the  end  product  of  the  breaking  down 
of  citric  acid  to  lactic  acid  and  finally  to  lactates.  On  page  44 
there  will  be  found  a  complete  discussion  of  the  acidity  and  alkalinity 
results  found  in  the  tests.  It  is  sufficient  at  this  time  to  state  that 
there  were  no  weak  organic  acids  present  in  the  effluent  from  this 
cinder  fflter  or  from  No.  2  which  operated  in  parallel  with  it. 

The  analyses  of  the  influent  and  effluent  of  cinder  fflter  No.  2  are 
given  in  the  following  table: 
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The  average  suspended  matter  removed  by  this*  filter  was  46  per 
cent,  which  is  the  same  as  that  for  cinder  filter  No.  1.  The  removal 
of  total  nitrogen  was  slightly  higher  than  for  filter  No.  1,  and  the 
same  was  true  for  the  oxygen  consumed,  which  showed  a  reduction 
of  53  per  cent.  The  average  oxygen  demand  for  all  the  determina- 
tions was  reduced  by  62  per  cent  as  compared  with  69  per  cent  for 
filter  No.  1.  The  average  values  for  the  alkalinity  for  the  two 
filters  were  1,058  and  1,132  parts  per  million. 

The  average  results  given  in  Tables  Nos.  3  and  4  agree  so  closely 
for  the  various  determinations  made  that  it  can  be  safely  stated 
that  the  preliminary  filters  removed  or  oxidized  more  than  50  per 
cent  of  the  organic  matter  in  the  effluent  of  the  Imhoff  tank.  This 
reduction  enabled  the  sand  filters  to  complete  the  oxidation  at 
practical  rates  of  operation. 

SECONDABY   FILTERS. 

Four  sand  filters  were  operated  to  treat  the  effluent  from  the 
primary  or  cinder  fflters.  Three  of  the  filters  contained  4^  feet  of 
washed  Ohio  River  sand  and  all,  except  No.  1,  had  a  layer  of  coarse 
and  fine  stone  underdrainage  over  a  sloping  concrete  bottom.  In 
the  latter  fflter  the  sand  was  placed  on  the  concrete  without  under- 
drainage, and  the  depth  was  5  feet. 

The  results  showing  the  analyses  of  the  influent  and  effluent  of 
sand  filter  No.  1  are  given  in  the  following  table: 
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This  filter  operated  at  an  average  net  rate  of  86,000  gallons  per 
acre  per  day  treating  part  of  the  effluent  of  cinder  filter  No.  1.  This 
figure  includes,  however,  the  high  rates  at  the  beginning  of  the  tests, 
and  is  too  high  an  average  for  the  period  in  which  nitrification  was 
active  and  the  reduction  of  the  oxygen  demand  greatest. 

The  supended  matter  of  the  influent  was  abnost  entirely  removed 
by  the  filter.  The  trace  indicated  under  the  column  occasionally 
amounted  to  15  parts  per  million,  when  the  actual  determination 
was  made,  but  generally  was  less  than  10  parts.  The  organic  and 
ammouiacal  nitrogen  of  the  influent  were  reduced  by  approximately 
one-half,  while  the  oxygen-consuming  value  of  the  effluent  was  only 
75  per  cent  of  that  in  the  waste  applied  to  the  fflters.  On  days  when 
samples  were  taken  of  both  the  influent  and  effluent,  the  10-day 
oxygen  demand  showed  an  average  reduction  by  this  filter  of  83 
per  cent. 

Nitrification  became  established  in  this  filter  after  about  21  days 
of  operation  and  the  dissolved  oxygen  and  putrescibility  improved 
coincident  with  the  development  of  nitrates  and  nitrites.  The  bac^ 
teriological  results  are  not  significant  except  as  showing  the 'relative 
number  of  bacteria  growing  on  different  kinds  of  media  and  the 
approximate  total  number  of  B.  coli  in  the  filtered  waste. 

Sand  filter  No.  3  also  received  a  part  of  the  effluent  from  cinder 
filter  No.  1.  The  analyses  of  the  influent  and  effluent  of  this  filter 
are  given  in  the  following  table: 
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The  average  net  rate  at  whicii  this  filter  was  opouted  was  88,000 
gallons  per  a^e  per  day,  wfaich  is  somewliat  moiB  tlian  ihe  aTerage 
rate  of  86,000  gallons  for  sand  filter  No.  1. 

The  slight  increase  in  the  rate,  howev^,  did  not  affect  the  opefa- 
tion  of  the  filter  since  nitrification  actually  started  eaiiier  than  it 
did  in  No.  1,  and  continued  active  throu^out  the  entire  time  the 
tests  were  run.  The  dissolved  oxygen  in  the  effluent  was  hi^ 
almost  from  the  b^inning  of  the  tests,  while  at  times  the  sampkw 
were  even  supersaturated.  The  supersaturation  was  caused  by 
the  presence  of  a  blue-gieen  algas  in  the  distributing  troughs  and,  to 
a  certain  extent,  on  the  surface  of  the  sand. 

The  putrescibility  results  for  this  filter  were  likewise  somewhat 
more  satisfactory  than  for  No.  1,  althou^  the  difference  was  not 
what  would  be  expected  with  the  better  nitrification  and  higher 
dissolved  oxygen  results  obtained  during  the  earlier  period  ci 
operation. 

There  was  practically  no  suspended  matter  in  the  efflurait.  The 
total  organic  and  ammoniacal  nitrogen  were  reduced  to  about  the 
same  extent  as  was  noted  for  filter  No.  1.  The  material  in  the  in- 
fluent represented  by  the  oxygen  consumed,  and  the  10-day  oxygen 
demand,  were  reduced  by  averages  of  75  and  83  per  cent,  respectively^ 
which  figures  are  exactly  the  same  as  for  filter  No.  1. 

The  alkalinity  results,  as  already  stated,  were  obtained  by  titra- 
tions with  N/50  sulphuric  acid  using  methyl  orange  as  indicator. 
This  determination  will  be  discussed  later  on  in  connection  with  a 
special  table  showing  the  reaction  of  the  waste  as  it  passed  through 
the  treatment  plant. 

The  effluent  from  cinder  filter  No.  2  was  applied  to  sand  Slters 
Nos.  2  and  4.  The  results  obtained  from  analyses  of  the  influent 
and  effluent  of  sand  fflter  No.  2  are  given  in  the  following  table: 
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The  average  net  rate  of  this  filter  was  79,000  gallons  per  acre  per 
day.  The  cinder  filter  which  supplied  the  influent  was  operated  at  an 
average  rate  of  123,000  gallons.  It  will  be  observed  by  referring  to 
Tables  Nos.  5  and  6  that  the  average  rates  of  treatment  on  cinder 
filter  No.  1  and  the  two  sand  filters  Nos.  1  and  3  were,  respectively, 
83,000,  86,000,  and  88,000  gallons  per  acre  per  day.  Sand  filter  No. 
2  was  therefore  operated  at  a  lower  rate  than  either  sand  filters  Nos. 
1  and  3,  but  the  cinder  filter  which  supplied  the  influent  to  sand 
filter  No.  2  was  operated  at  a  very  much  higher  rate  than  the  one 
which  supplied  sand  filters  Nos.  1  and  3.  This  is  an  important  fact 
to  bear  in  mind  in  considering  the  residts  obtained. 

Nitrification  did  not  appear  in  this  filter  until  October  3,  and  was 
not  very  active  until  a  few  days  later,  while  in  sand  filters  Nos.  1 
and  3  it  developed  earUer  and  was  well  established  in  them  by  the 
time  it  started  in  this  filter.  The  same  differences  are  noted  in 
comparing  the  dissolved  oxygen  and  putrescibility  results.  More- 
over, throughout  the  full  period  of  the  tests  the  nitrates,  nitrites,  and 
putrescibihty  results  from  this  filter  were  inferior  to  those  from  the 
two  sand  filters  operated  with  cinder  filter  No.  1.  On  the  other  hand 
the  oxygen  consimied  results  were  only  1  per  cent  less  satisfactory 
while  the  10-day  oxygen  demand  results  were  more  satisfactory. 

In  connection  with  the  oxygen  demand  results  attention  is  called 
to  the  very  great  improvement  that  took  place  between  October  5 
and  13.  The  analyses  of  the  former  date  show  that  the  10-day 
oxygen  demand  was  510  parts  per  million,  while  at  the  latter  date  it 
had  dropped  to  30,  and  continued  low  thereafter.  The  increase  in 
the  nitrification  and  the  higher  dissolved  oxygen  results  obtained 
during  this  period  also  indicate  that  the  filter  ripened  rapidly  after 
October  5.  The  more  uniform  and  shghtly  lower  rates  on  both  the 
primary  and  secondary  filters  were  also  contributory  factors. 

The  suspended  matter  in  the  effluent  was,  as  for  all  the  other  sand 
filters,  less  than  15  parts  per  million.  The  total  organic  and  the 
ammoniacal  nitrogen  average  was  less  than  for  the  two  sand  filters 
already  discussed.  The  alkalinity  was  about  the  same  as  for  those 
filters. 

Filter  No.  4  was  the  companion  filter  of  No.  2,  in  that  they  both 
received  the  same  influent. 

The  results  obtained  from  the  analyses  of  the  influent  and  the 
effluent  from  sand  fflter  No.  4  a^e  given  in  the  following  table: 
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This  filter  was  operated  at  a  net  average  rate  of  74,000  gaDons  f& 
acre  per  day,  which  was  the  lowest  rate  of  any  of  the  sand  filters. 
Filters  Nos.  2  and  4  were  purposely  dosed  at  lower  rates  than  the 
other  two  sand  filters,  and  cinder  filter  No.  2  at  a  higher  rate  than 
No.  1,  in  order  to  determine  the  efficiency  of  primary  and  secondary 
filters  at  different  rates. 

As  this  filter  was  operated  in  parallel  with  No.  2,  the  results  should 
agree  within  reasonable  limits.  Any  difference  should  be  in  favor 
of  No.  4,  since  it  was  operated  at  a  lower  rate. 

Nitrification  began  at  about  the  same  time  as  that  found  in  No.  2, 
but  it  continued  more  actively  in  No.  4  throughout  the  tests,  and  the 
same  general  trend  toward  better  results  was  also  found  in  the  dis- 
solved oxygen  and  putrescibility  results. 

While  individual  results  for  organic  and  ammoniacal  nitrogen, 
suspended  matter,  and  alkalinity  vary  somewhat,  the  averages  show 
that  the  effluents  from  sand  filters  Nos.  2  and  4  contained  the  above 
constituents  in  practically  the  same  amounts. 

The  oxygen  consumed  results  averaged  for  those  days  on  which 
samples  were  taken  from  both  the  influent  and  effluent  show  a 
reduction  from  182  to  41  parts  per  million,  or  77  per  cent,  which  is 
very  comparable  with  a  removal  of  81  per  cent  for  fflter  No.  2  and  75 
per  cent  for  both  fflters  Nos.  1  and  3. 

The  reduction  in  the  oxygen  demand  by  this  fflter  was  entirely 
satisfactory  as  judged  by  the  results  obtained  after  October  5. 
Between  this  date  and  October  13,  when  the  next  complete  chemical 
analyses  were  made,  the  rate  on  the  fflter  was  reduced,  the  surface  of 
the  bed  raked,  and  the  imderdrainage  flushed  out.  These  changes 
were  sufficient  to  start  active  oxidation,  which  continued  till  the  close 
of  the  tests. 

The  same  break  in  the  results  noted  in  the  previous  paragraph 
took  place  in  all  the  other  sand  fflters.  This  is  what  would  be 
expected,  and  attention  is  called  to  it  for  the  reason  that  it  showed 
quite  conclusively  that  the  adjustment  of  rates  and  other  operating 
conditions  must  be  such  that  the  sand  beds  will  function  as  oxidizing 
mediums  rather  than  as  strainers.  This  subject  will  be  considered 
in  detail  in  the  conclusions. 

The  bacteriological  results  obtained  from  the  analyses  of  samples 
from  sand  fflter  No.  4  did  not  differ  materially  from  those  obtained 
from  its  companion  filter  or  those  from  fflters  Nos.  1  and  3. 

ANALYSES    OF    SUCCESSIVE    TEEATMEMT    DBVIGES    a&OITFED 

TOQETHEB. 

In  the  preceding  tables  the  resxilts  have  been  presented  to  show 
either  the  relation  of  the  effluent  to  the  influent  or  to  give  all  the 
results  obtained  from  a  given  source  in  one  table  so  as  to  show  the 
variation  in  the  daily  results. 
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It  has  seemed  advisable,  however,  to  collect  together  in  one  series 
of  tables  all  the  analyses  of  raw  waste,  and  effluents  of  Imhoff  tank, 
.cinder,  and  sand  filters  when  analyses  were  made  of  samples  collected 
from  each  source  on  the  same  days. 

The  arrangement  of  the  table  conforms  with  the  order  of  operation 
of  the  various  devices.  Thus  the  raw  waste  is  followed  by  the 
Imhoff  tank,  then  a  cinder  filter  treating  the  tank  effluent,  and 
finally  the  sand  filters  taking  the  effluent  from  the  cinder  filters.  The 
results  of  these  analyses  are  given  in  the  following  table: 
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BBACTION  OF  BAW  AND  TKBATEB  WA8TB. 

In  the  discussion  of  the  analytical  results  of  the  raw  waste  and 
various  effluents  of  the  treatment  devices  references  have  been  made 
to  the  reaction  of  the  waste  as  it  was  discharged  from  the  caimery 
and  during  the  different  stages  of  purification.  A  large  number  of 
alkalinity  determinations  have  been  reported  in  the  various  tables 
giving  the  analyses  of  the  cinder  and  sand  filters,  but  the  acidity  results 
for  the  raw  waste  and  effluent  from  the  Imhoff  tank  were  omitted 
from  the  tables  owing  to  the  fact  that  only  a  few  of  these  results 
were  obtained,  and  that  it  seemed  advisable  to  prepare  one  table  con- 
taining analyses  from  all  sources  and  to  discuss  the  results  as  a  whole. 

The  following  tables  give  the  analytical  results  which  show  the 
reaction  of  the  raw  waste  and  effluents: 

Table  No.  10. — Results  of  analyses  shomng  oddity  and  aObalmUy  of  raw  wastes  and 

effluents  from  various  devices. 

(Parts  per  million.] 


Date. 


Souroe  of  sample. 


COtas 
CaCOt. 


Weak 
oraanic 
acids  as 
GaCO^ 


Allrahn, 


191& 
Oct.   17 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 
Nov.    2 

Do.... 


Raw  waste. 

Efflaent,  Imhoff  tank . 

Cinder  filter  No.  1 

Cinder  filter  No.  2 

Sand  filter  No.  1 

Sand  filter  No.  2 

Sand  filter  No.  3 

Sand  filter  No.  4 

Raw  waste 

Effluent,  Imhoff  tank. 


2,300 

2,050 

150 

100 

110 

80 

50 

50 

450 

190 


1,390 
1,210 
1,130 
1,160 
1,120 
1,150 


I  Sample  neutral  to  phenqphthalein  after  boiling. 

The  results  given  above  were  obtained  in  a  special  study  made 
to  determine  the  most  satisfactory  indicators  to  use  in  titrating 
acidity  and  alkalinity  of  tomato  waste  before  and  after  treatmoit, 
and  it  is  believed  they  represent  the  actual  conditions  that  existed 
throughout  the  period  of  the  tests. 

The  free  CO,  was  determined  by  titrating  100  c.c.  samples  of  the 
waste  in  the  cold  with  N/50  sodium  hydrate,  using  phenophthalein 
as  an  indicator.  The  weak  organic  acids  were  obtained  by  bcdling 
the  samples  in  which  the  free  CO,  was  determined  and  titrating  the 
hot  sample  with  N/50  sodium  hydrate  and  phenophthalein. 

The  results  reported  as  alkalinity  do  not  represent  carbonates  or 
bicarbonates  as  in  the  case  with  domestic  sewage  or  some  industrial 
wastes.  The  citric  acid  found  in  the  ripe  tomato  is  rapidly  decom- 
posed to  lactic  acid  when  tomatoes  begin  to  spoil  or  when  tomato 
waste  is  stored  in  tanks.  The  weak  organic  acids  reported  above 
probably  consist  mostly  of  citric  acid  in  the  raw  wastes  and  lactic 
acid  in  the  effluent  from  the  Imhoff  tank.  In  passing  through  the 
filters  the  lactic  acid  was  reduced  to  lactates  and  it  was  these  com- 
pounds that  reacted  with  N/50  sulphuric  acid,  using  methyl  orange  as 
indicator.  The  effluents  from  all  the  filters  were  practically  neutral 
to  phenophthalein  after  boiling.     They  gave  a  slight  acid  reaction, 
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but  it  only  required  a  drop  or  two  of  N/50  sodium  hydrate  solution 
to  obtain  an  end  point  in  a  sample  of  50  c.c. 

Laboratory  tests  were  carried  out  reproducing,  as  far  as  possible, 
the  conditions  found  in  the  wastes.  Known  volumes  of  citric  acid 
were  placed  in  flasks  and  after  boiling  titrated  with  N/50  sodium 
hydrate,  using  phenophthalein  as  an  indicator.  The  presence  of 
citrates  had  no  eiffect  on  the  titration  or  the  results  obtained.  Solu- 
tions were  next  made  up  containing  citrates.  These  solutions  could 
be  titrated  with  N/50  sulphuric  acid  using  methyl  orange,  but  they 
were  neutral  to  phenophthalein.  Similar  results  were  obtained  by 
using  lactic  acid  and  sodimn  lactate.  It  is  apparent,  therefore,  that 
the  citric  acid  of  the  tomato,  through  the  decomposition  of  the 
waste,  is  converted  into  citrates  and  lactates  as  the  waste  passes 
through  the  tanks  and  filters.  The  conditions  governing  the  pro- 
cesses of  reduction  and  oxidation  in  the  tanks  and  filters  were  favor- 
able for  the  production  of  citrates  and  lactates  rather  than  some 
unstable  compoimd  which  can  be  formed  when  the  weak  organic 
acids  are  broken  up  by  bacterial  action. 

>The  results  obtained  from  a  testing  station  operated  in  connection 
with  the  treatment  of  creamery  waste  gave  similar  results  to  those 
given  above.  The  lactic  acid  formed  from  the  souring  of  milk  and  milk 
products  in  the  settling  tank  was  converted  into  lactates,  probably 
sodium,  in  the  sand  filters  and  as  such  had  no  effect  on  the  operation 
of  the  filters  or  the  stability  of  the  effluents. 

VOLT71CE,  COKPOSmON,  AITD  DISPOSAL  OF  SLTTDOE. 

On  account  of  the  difficulties  of  measuring  and  obtaining  samples 
of  the  sludge  in  the  Imhoff  tank,  due  to  the  baffling,  no  measure- 
ments or  samples  were  taken  from  either  tank  until  the  testing 
station  was  closed  down  at  the  end  of  the  canning  season.  When 
the  baffle  in  the  Imhoff  tank  was  removed  the  sludge  in  both  tanks 
was  carefully  measured  and  representative  samples  taken.  The 
results  obtained  are  given  in  the  table  below: 

Tablb  No.  11. — Volume  of  sludge  accumulated  in  settling  tanks  compared  vM  sus- 

pendea  matter  removed,  and  chemical  analyses. 

Amount  waate  treated  (gallons) 35, 000 

Average  suspended  matter  in  raw  waste  (parts  per  million) 2, 547 

Average  suspended  matter  in  tank  effluent  (parts  per  million) 310 

Average  suspended  matter  removed  by  tank  (parts  per  million) 2, 237 

Suspended  matter  removed  computed  as  dry  solids  (tons  per  million  gallons).      9. 35 

Specific  gravity  of  sludge , 1 .  04 

Per  cent  moisture  of  sludge 91. 1 

Volume  of  sludge  measured  in  tank  (cubic  feet) 83. 8 

Dry  solids  computed  from  sludge  deposited  in  tanks  (tons  per  million  gallons)      6. 94 

Per  cent  ash 53. 6 

Per  cent  nitrogen 2. 0 

Per  cent  calcium  as  CaO T»ce. 

Per  cent  phosphates  as  P2O5 95 

Per  cent  potassium  as  K^O 64 

Per  cent  iron  as  Fe 1. 15 
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The  volume  of  waste  that  passed  through  the  tanks  was  35,000 
gallons  and  the  average  suspended  matter  of  the  raw  waste  was  2,547 
parts  per  million.  The  effluent  from  the  Imhoff  tank  contained  an 
average  of  310  parts  per  million,  which  indicated  a  deposit  in  the  tank 
of  2,237  parts,  or  9.35  tons  of  dry  material  per  million  gallons.  Tlie 
amount  of  sludge  measured  in  the  two  tanks  was  83.8  cubic  feet,  con- 
taining 91.1  per  cent  moisture  and  a  specific  gravity  of  1.04.  Com- 
puting the  wet  sludge  to  a  dry  basis  there  was  found  6.94  tons  per 
million  gallons.  There  was,  therefore,  a  difference  of  2.41  tons  per 
million  gallons  between  the  amounts  foimd  by  the  two  different 
methods  of  computation.  It  is  believed  that  a  part  of  this  difference 
can  be  attributed  to  the  conversion  to  soluble  form  of  suspended 
matter  in  the  tanks,  since  the  fresh  pulp  in  the  tomato  waste  was 
included  in  the  suspended  matter  of  the  raw  waste  but  was  more  or 
less  dissolved  in  the  souring  process  in  the  tanks. 

The  chemical  analyses  of  the  sludge  show  that  it  is  not  of  much 
value  as  a  fertilizer,  but  when  applied  to  land  in  generous  quantities 
there  is  no  doubt  that  the  soil  woiild  be  benefited.  It  is  not  believed 
that  the  acidity  of  the  wet  sludge  would  have  any  deleterious  effect 
on  soil,  since  the  supernatant  waste  from  the  tanks  was  apphed  to 
the  same  strip  of  groimd  several  times  without  affecting  the  grass  and 
weeds  that  were  growing  on  it. 

As  a  method  of  disposmg  of  the  fresh  solids  from  tomato  canning 
wastes  no  other  method  seems  as  practical  as  scattering  it  on  the  soil 
and  plowing  it  in. 

When  the  testing  station  was  closed  down  all  of  the  sludge  in  the 
settling  and  Imhoff  tanks  was  emptied  into  two  sludge  beds  10  feet 
square  and  16  inches  deep.  The  filter  contained  about  12  inches  of 
screened  cinders  and  4  inches  of  sand  of  the  same  grade  and  quality 
as  used  in  the  sand  filters  for  purifying  the  liquid  wastes.  The  sludge 
dried  down  to  a  spadeable  condition  in  about  10  days  and  was  practi- 
cally dry  at  the  end  of  30  days.  When  examined  closely  it  was  found 
to  consist  largely  of  seeds  with  some  pieces  of  cores  and  skins,  and 
other  miscellaneous  matter  which  bore  no  relation  to  tomatoes.  It 
was  practically  odorless. 

The  disposal  of  sludge  from  a  tomato  cannery  does  not  present 
any  serious  difficulties,  since  it  has  some  little  value  as  a  fertilizer  and 
there  is  nothing  in  its  composition  to  prevent  the  soil  from  utilizing 
the  full  value  of  the  fertilizing  ingredients.  Tomato  plants  may  grow 
where  the  sludge  is  applied  to  the  ground,  but  if  it  is  added  in  the  fall 
of  the  year  the  seeds  will  sprout  and  be  killed  by  frost  before  the  time 
to  plant  crops  the  following  year. 
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BFFBCT  OF  TUK  FILTEBED  WASTE  ON  FISH. 

On  September  18  small  concrete  basins  about  18  inches  in  diameter 
and  6  inches  deep  were  constructed  to  receive  the  effluents  from  the 
sand  filters.  Two  minnows  were  placed  in  the  basin  receiving  the 
effluent  from  filter  No.  1  on  September  20^  and  on  the  28th,  18  sunfish 
obtained  from  a  lai^e  goldfish  pond  near  by  were  distributed  in  the 
various  basins. 

The  fish  placed  in  all  the  basins  lived  without  apparent  discomfort 
up  to  October  3,  except  those  in  the  basin  receiving  the  effluent  from 
filter  No.  4f  which  suffered  from  a  lack  of  oxygen.  A  small  amount 
of  fresh  water  was  added  to  this  basin  on  the  3d  and  4th,  and  there- 
after no  further  trouble  was  experienced  from  this  cause.  On  October 
17  all  the  fish  placed  in  the  basins  were  alive  and  no  fresh  water  had 
been  added  except  as  noted  for  No.  4  filter,  and  except  that  water  was 
necessarily  added  regularly  to  all  basins  on  Sundays  as  no  waste  was 
being  disd^argedW^filters  on  this  day.  D^  t^e  night  of 
October  21  five  fish  disappeared  from  the  basins.  As,  however,  those 
remaining  were  in  good  condition,  it  was  assumed  that  those  lost  had 
been  taken  by  boys,  especially  since  there  were  other  evidences  about 
the  plant  to  support  this  conclusion.  When  the  testing  station  was 
closed  down  there  were  15  fish  in  the  basins  and  there  were  no  indicar 
tions  that  they  had  been  affected  in  any  way  by  the  ffltered  waste  in 
which  they  had  lived  for  45  dajrs. 

The  fish  test  was  of  considerable  importance  in.  connection  with  the 
studies  made  at  the  Colter  Canning  Co.,  since  this  company  had  been 
enjoined  froni  discharging  waste  into  the  natural  drainage  ditch  on 
account  of  the  goldfish  ponds  located  on  it.  The  canning  company 
was  contemplating  the  construction  of  a  treatment  plant  that  would 
purify  the  waste,  so  that  it  would  not  affect  the  goldfish  in  the  ponds 
which  eventually  received  the  waste. 

CONCLUSIONS 

The  testing  station  operated  at  the  Colter  Canning  Co.  during  one 
tomato  canning  season  had  formerly  been  used  in  studies  on  straw- 
board  waste  purification  and  there  were  sufficient  tanks  in  which  to 
build  duplicate  primary  and  four  secondary  filters.  The  results  ob- 
tained from  the  different  filters  were  so  consistent  for  each  step  in  the 
treatment  that  very  definite  conclusions  can  be  drawn  as  to  the 
practicability  of  the  processes  tested. 

RAW    WASTE. 

The  term  raw  waste  has  been  used  in  this  report  to  include  only 
the  water  from  washing  the  tomatoes,  the  scalding  water,  and 
wash  water  from  utensils  and  canning  machinery  and  from  the 
floors  The  latter  carried  only  material  that  fell  to  the  floors 
together  with  the  normal  accumulation  of  dirt.     The  raw  waste  did 
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not  contain,  therefore,  the  cores,  skms,  or  any  considerable  amount 
of  pulp,  and  this  fact  should  be  kept  in  mind  when  considering  any 
treatment  of  tomato  waste  based  on  the  results  given  in  this  report 
It  is  quite  obvious  that  if  the  pulp,  which  is  commonly  referred  to 
as  stock  for  catsup,  is  discharged  as  waste  the  quantity  will  rary 
with  each  cannery  and  there  can  be  no  standard  design  that  wiU 
apply  to  different  canneries.  At  many  canneries  a  large  part  of  the 
pulp  which  can  not  be  used  in  canning  tomatoes  or  for  catsup  is 
discharged  as  waste,  but  this  custom  will  necessarily  have  to  be 
discontinued  if  treatment  plants  are  installed.  A  small  proportion 
of  the  excess  can  be  discharged  with  the  other  wastes,  but  in  starting 
a  treatment  plant  all  excess  pulp  should  be  excluded  until  oxidation 
is  well  established  and  sufficient  data  is  on  hand  to  decide  how 
much  pulp  can  be  safely  included  without  affecting  the  treatment 
of  the  waste  on  the  filters. 

There  was  no  evidence  obtained  in  the  tests  that  would  indicate 
that  the  wastes  from  the  tomatoes  affected  the  pumping  equipment, 
pipe  fittings,  or  galvanized  iron  that  were  used  in  connection  with 
the  baffles  and  piping  of  the  tanks  and  filters.  Since,  however,  the 
tests  were  conducted  for  only  a  comparative  short  period  (60  da^), 
it  may  be  advisable  to  reduce  the  iron  piping  as  far  as  practicable 
and,  when  pumping  is  required,  to  locate  the  pump  outside  the 
pump  well. 

SEDIBTBNTATION. 

Two  tanks  operated  in  series  were  used  as  settling  tanks  in  the 
tests.  One  was  a  plain  settling  tank  without  baffles  and  the  other 
was  an  Imhoff  tank  with  a  central  baffle  which  separated  the  flow 
section  from  the  sludge  digestion  chamber.  These  tanks  were 
available  when  the  tests  were  planned,  and  were  used  in  place  of 
one  large  single  tank  which  would  have  been  installed  if  new  equip- 
ment had  been  purchased.  The  storage  period  in  the  tank  varied 
from  a  minimum  of  about  8  hours  to  a  maximum  of  48  hours.  The 
variation  in  the  detention  period  was  due  to  irregular  operation  of 
the  cannery. 

There  are  two  principles  involved  in  considering  the  design  of 
settling  tanks  for  treating  tomato  canning  waste.  The  first  is 
concerned  with  the  removal  of  suspended  matter  and  the  second 
with  the  souring  of  the  waste.  Although  definite  limits  for  the 
length  of  time  waste  should  remain  in  tanks  to  satisfy  the  two 
principles  referred  to  above  could  not  be  absolutely  determined 
during  the  tests,  there  are,  however,  very  good  data  available  upon 
which  to  base  judgment  on  the  removal  of  the  suspended  matter. 
Experience  with  other  industrial  wastes  and  with  domestic  sewage 
has  shown  that  four  to  six  hours  is  the  maximum  storage  period 
required  to  remove  practically  all  the  settleable  susi>ended  particles. 
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There  is  not,  however,  much  data  available  on  the  length  of  time 
waste  should  remain  in  a  tank  to  bring  about  the  bacteriological 
changes  referred  to  as  souring. 

In  this  connection  it  is  to  be  recalled  that  canneries  do  not  operate 
more  than  10  hours  a  day  and  that  there  will,  therefore,  always  be  a 
storage  period  of  at  least  14  hours  for  a  part  of  the  waste  each  day. 
Since  the  treatment  plant  will  be  operated  only  during  warm  weather 
when  bacterial  action  is  most  active,  it  is  believed  that  an  8-hour 
storage  during  the  daytime  foUowed  by  14  hours  at  night  will  give 
all  the  time  that  will  be  required  for  bacterial  action  in  the  settling 
tank.  Further  tests  may  reduce  this  detention  period,  but  until  the 
evidence  is  obtained  it  would  seem  that  eight  hours  should  be  the 
TTiininriiiTTi  provided.  If  the  filters  are  to  be  operated  24  hours  a  day, 
as  recommended  at  the  end  of  this  report,  then  the  capacity  of  the 
Imhoff  tank  will  of  necessity  be  large  enough  to  provide  storage  for 
more  than  eight  hours,  since  enough  waste  must  be  stored  in  the 
tank  during  the  working  day  to  operate  the  filters  when  the  cannery 
is  closed  down. 

Of  the  two  settling  tanks  used  in  the  tests  the  Imhoff  tank  gave  the 
most  satisfactory  results.  This  opinion  was  not  formed  from 
analytical  results,  but  from  observing  the  operation.  The  sludge 
that  was  first  deposited  in  the  bottom  of  the  settling  tank  later  rose 
to  the  surface  through  gas  ebullition  and  formed  scum.  The  scum 
did  not  become  permanent  as  is  the  case  with  domestic  sewage,  but 
had  a  tendency  to  break  up  and  settle  down  again.  The  suspended 
matter  which  made  up  the  scum  consisted  mostly  of  small  pieces  of 
skins  and  fibers  of  the  tomato  which  should  be  prevented  from 
reaching  the  surface  of  the  primary  filters.  If  this  material  should 
be  allowed  to  flow  to  the  primary  filters,  there  is  no  doubt  their 
efficiency  would  be  materially  lowered.  There  is  also  a  possibility 
that  a  large  accimiulation  of  suspended  matter  of  this  kind  in  the 
upper  layer  of  the  cinder  filters  would  give  rise  to  a  foul  condition 
which  might  result  in  bad  odors.  Such  conditions  could  not  occur 
with  an  Imhoff  tank  in  which  the  sludge  is  kept  separate  from  the 
settling  waste. 

The  sludge  that  accumulated  in  the  settling  and  Imhoff  tanks  did 
not  undergo  the  active  decomposition  that  has  been  found  in  domestic 
sewage,  so  that  the  combined  superficial  gas  and  scum  section  of  an 
Imhoff  tank  for  treating  tomato  waste  need  not  be  more  than  7  per 
cent  of  the  total  areft. 

Sludge  accumulated  in  the  two  settling  tanks  at  a  rate  of  2.4  cubic 
feet  per  1,000  gallons  of  waste  or  per  2,000  No.  3  cans  packed.  The 
basis  for  this  statement  is  contained  in  the  following  data: 

Total  amount  of  sludge  accumulated cubic  feet. .      83. 8 

Volume  of  waste  treated gallons. .  36, 000 

Volume  of  waste  per  No.  3  can  packed gallon. .        0. 6 
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The  per  cent  moisture  of  the  sludge  was  91.1  and  the  specific 
gravity  1 .04.  On  the  basis  of  the  figures  given  above  it  will  be  neces- 
sary to  provide  2.4  cubic  feet  of  sludge  capacity  in  the  Imhoff  tanks 
for  every  2,000  No.  3  cans  of  tomatoes  packed  if  the  tank  is  not  to  be 
cleaned  out  during  the  canning  season.  It  is  believed  that  it  will  be 
found  more  satisfactory  to  design  the  Imhoff  tank  with  sufficient 
sludge  capacity  to  store  all  the  sludge  for  one  canning  season.  This 
will  simplify  the  operation  of  the  treatment  plant  and  will  allow  all 
the  sludge  to  be  dried  and  disposed  of  at  one  time. 

The  outlet  pipe  from  the  Imhoff  tank  was  located  2  feet  below  the 
inlet  to  the  settling  tank  so  that  the  filters  could  be  operated  when 
the  cannery  was  closed  down  at  night  or  when  no  tomatoes  wen 
being  canned.  It  is  believed  that  a  lai^er  volume  of  waste  can  be 
treated  on  a  given  unit  area  of  filters  and  better  results  obtained  if 
the  waste  is  applied  continuously  throughout  the  24  hours  at  a  low 
rate,  rather  than  at  a  higher  rate  during  the  working  day.  The  reason 
for  this  is  that  the  filters  can  oxidize  a  certain  amount  of  organic 
matter  if  it  is  applied  continuously  in  small  quantities,  but  can  not 
oxidize  the  same  total  amoimt  if  added  to  the  beds  in  large  amounts 
over  a  short  period  of  time.  It  is  a  question  of  applying  the  waste 
to  the  filters  at  such  a  rate  that  the  time  of  flow  through  the  beds 
will  be  sufficient  to  permit  the  bacteria  to  transform  the  unstable 
organic  matter  to  a  stable  form. 

To  meet  the  requirements  stated  in  the  previous  paragraph  it  will 
be  necessary  to  design  the  flow  section  of  the  Imhoff  tank  to  hold 
the  entire  volimie  of  waste  discharge  from  a  cannery  in  one  day, 
less  the  amount  applied  to  the  filters  during  the  hours  the  cannery 
o{>erates.  The  outlet  from  the  tank  should  be  located  so  that  the 
waste  can  be  stored  in  the  tank  during  the  day  time  and  be  drawn 
out  during  the  night.  A  constant  level  float  valve  should  be  placed 
on  the  outlet  pipe  to  give  a  uniform  rate  on  the  filters. 

PKEKABY   FILTERS. 

Two  cinder  filters  each  4^  feet  deep  were  operated  throughout 
the  period  of  'the  tests.  Both  the  cinder  filters  were  constructed 
alike  in  every  respect  and  each  received  waste  from  the  Imhoff 
tank,  but  they  were  operated  at  different  rates  of  treatment.  Cinder 
filter  No.  1  treated  the  settled  waste  at  an  average  net  rate  of  83,000 
gallons  per  acre  per  day,  while  No.  2  was  operated  at  a  net  rate  of 
123,000  gallons.  These  figures,  however,  included  daily  rates  in  the 
early  part  of  the  tests  that  were  too  high,  so  that  it  is  not  recom- 
mended that  the  average  for  all  the  results  obtained  be  used  in  de- 
signing a  treatment  plant.  It  is  advisable  also  to  make  some  allow- 
ances for  the  supervision  it  was  possible  to  give  the  filters  in  the 
tests  which  can  not  be  given  in  treatment  plants. 
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Allowing  for  the  higher  rates  at  the  beginning  of  the  tests  and 
giving  consideration  to  the  fact  that  canneries  can  not  be  expected 
to  operate  treatment  plants  as  carefuUy  as  the  testing  units  were 
operated,  it  is  believed  that  a  reasonable  rate  to  establish  for  primary 
filters  made  of  washed  or  screened  cinders  is  75,000  gallons  per  acre 
per  day.  If  there  is  reason  to  believe  any  given  waste  is  more  dilute 
or  more  concentrated  than  that  treated  in  the  test,  rates  higher  or 
lower,  respectively,  than  the  one  suggested  above  can  be  used  in 
computing  the  area  of  primary  filters  required.  Unless  the  waste 
is  very  dilute,  however,  it  is  not  believed  that  rates  higher  than 
100,000  gallons  per  acre  per  day  should  be  adopted  for  cinder  filters 
imtil  further  data  is  obtained  from  the  operation  of  full  size  treat- 
ment plants  by  canning  companies. 

Automatic  siphons  were  not  used  in  the  tests  owing  to  the  small 
amoimt  of  waste  applied  to  the  filters,  but  in  large  installations 
siphons  will  be  necessary  to  distribute  the  waste  over  the  surface  of 
the  beds. 

SECONDARY   FILTERS. 

Four  sand  filters  were  operated  throughout  the  period  of  the  teste 
and  the  resulte  obtained  were  so  nearly  alike  on  the  whole  that 
definite  conclusions  can  be  stated  regarding  the  efficiency  of  sand 
filters  in  treatmg  the  effluent  from  primary  filters  such  as  have  been 
described.  The  high  quality  of  the  resulte  likewise  warrant  recom- 
mendations for  the  design  of  sand  filters  which  can  be  expected  to 
purify  the  waste  so  that  the  final  effluent  will  be  stable  and  not  give 
rise  to  nuisances  in  the  body  of  water  receiving  it. 

Dining  the  earlier  part  of  the  teste  the  rates  on  the  primary  and 
secondary  filters  were  too  high  and  the  final  effluente  were  not  satis- 
factory. After  the  rates  were  lowered,  however,  nitrification 
developed  and  the  oxygen  demand  of  the  sand  filter  effluente  dropped 
in  proportion  to  the  increase  of  nitrites  and  nitrates.  All  the  fflters 
reacted  so  quickly  to  the  changed  rates  and  gave  such  consistent 
resulte  afterwards  that  there  can  be  no  doubt  that  sand  filters  will 
produce  a  satisfactory  effluent  when  treating  waste  of  the  character 
applied  to  the  filters  in  the  test. 

All  of  the  fflters  were  contained  in  round  wooden  tanks,  were 
composed  of  the  same  quality  and  size  of  sand,  and  were  alike  in 
construction  except  No.  1,  which  had  no  coarse  stone  over  the 
bottom  for  underdrainage.  The  sand  was  what  was  known  as  washed 
river  sand  from  the  Ohio  River.  It  had  an  effective  size  of  0.40 
nmi.  and  a  uniformity  coefficient  of  1.35.  The  depth  of  sand  in  all 
fflters  was  4  J  feet,  except  No,  1,  which  had  5  feet,  and  all,  except 
No.  1,  had  6  inches  of  coarse  and  fine  stone  over  the  bottom. 
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The  conclusions  to  be  drawn  from  tihe  operation  of  these  filters 
which  are  of  interest  in  the  design  of  a  large  size  treatment  plant  are 
as  follows:  First,  the  gromid  surface  on  which  the  filters  are  to  be 
located  should  be  smoothed,  compacted,  and  graded  so  the  wastes 
will  drain  quickly  from  the  bed  when  it  has  passed  through  the  sand; 
second,  farm  tile  or  sewer  pipe  lines  should  be  laid  in  trenches  under 
the  sand  at  intervals  of  not  more  than  8  feet,  with  a  ridge  between 
each  two  lines,  to  give  the  necessary  slope  to  carry  the  filtered  waste 
quickly  to  the  drain  lines;  third,  the  tile  and  trenches  containing 
them  should  be  covered  with  coarse  stone,  4  to  6  inches  in  diameter, 
and  the  voids  of  the  large  stone  filled  in  with  a  layer  of  finer  grades, 
one-half  inch  to  1  inch,  to  serve  as  a  bed  for  the  sand;  fourth,  above 
the  imderdrainage .  there  should  be  4^  feet  of  clean  sand  with  an 
effective  size  of  about  0.40  mm.  and  a  uniformity  coefficient  of  1.35; 
fifth,  the  layer  of  sand  next  to  the  coarse  stone  of  the  underdrainage 
should  be  carefully  placed,  so  that  the  sand  will  not  go  through  the 
coarse  stone  to  the  tile;  sixth,  the  influent  should  be  applied  in 
small,  frequent  doses  rather  than  in  a  few  lai^e  appUcations;  seventh, 
siphons  will  be  necessary  to  apply  the  waste  to  the  sand  filters,  since 
effective  distribution  of  the  waste  over  the  sand  can  not  be  obtained 
in  any  other  way. 

SLUDGE   BEDS. 

If  the  fresh  sludge  is  not  disposed  of  by  hauling  it  direct  from  the 
tanks  to  fields  it  will  be  necessary  to  construct  special  beds  for 
dewatering  it.  Those  used  in  the  tests  were  composed  of  a  layer  of 
sand  4  inches  thick  resting  on  a  bed  of  cinders  12  inches  deep  with 
farm  tile  covered  with  6  inches  of  coarse  cinders  for  underdrainage. 
This  bed  was  entirely  satisfactory,  but  it  is  beUeved  that  it  can  be 
modified  so  as  to  reduce  the  cost  without  materially  affecting  the 
results.  Possible  changes  would  involve  the  omission  of  the  coarse 
material  over  the  tile  and  the  reduction  of  depth  of  the  cinders  to 
8  inches  and  of  the  sand  to  2  inches.  The  tile,  however,  should  be 
laid  in  trenches  and  the  earth  bottom  of  the  bed  graded  so  that  the 
waste  filtered  from  the  sludge  will  flow  toward  the  tile. 

The  size  of  the  sludge  beds  will  depend  on  whether  sludge  is  to  be 
drawn  from  the  settling  tanks  during  the  canning  season  or  left  in 
them  till  the  close  and  then  all  removed  at  one  time.  If  the  latter 
course  is  followed  and  the  sludge  applied  to  the  filter  to  a  depth  of 
1  foot,  then  the  area  required  for  each  2,000  No.  3  cans  of  tomatoes 
packed  will  be  2.4  square  feet.  The  depth  of  1  foot  of  sludge  on  the 
bed  is  more  than  is  ordinarily  recommended,  but  is  suggested  in  this 
case  since  only  one  application  is  to  be  made  and  the  length  of  time 
the  sludge  is  to  remain  on  the  bed  will  not  be  important. 
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FXAKT  BECQXHEIISED. 

I 

The  essential  features  of  a  treatment  plant  for  purifying  tomato  can- 
ning wastes  are :  First,  pmnping  equipment,  if  there  is  not  sufficient  fall 
between  the  outlet  from  the  cannery  and  the  receiving  body  of  water 
to  install  tanks  and  filters;  second,  Imhoff  tanks;  third,  primary 
filters  of  screened  cinders;  fourth,  secondary  filters  made  of  sand; 
fifth,  siphon  and  siphon  chambers,  one  for  dosing  the  primary  filters 
and  one  for  the  secondary  filters;  sixth,  sludge  beds,  in  case  fresh 
sludge  can  not  be  disposed  of  on  land. 

FUMPINO  EQUIPMENT. 

The  evidence  obtained  during  the  tests  did  not  indicate  that  the 
waste  had  any  effect  on  the  centrifugal  pump  that  was  used  for 
piunping  the  waste  to  the  settling  tanks.  It  is  believed  that  this 
type  of  pump  will  be  the  most  serviceable  for  this  class  of  waste,  but, 
as  a  matter  of  precaution  against  clogging,  a  pump  especially  de- 
signed for  handling  coarse  material  should  be  selected.  Until 
further  evidence  has  been  obtained  regarding  the  action  of  the  waste 
on  iron,  the  pump  should  not  be  of  the  submerged  type. 

TANKS. 

The  design  of  the  tanks  used  in  the  tests  has  already  been  described 
in  the  body  of  the  report,  and  a  discussion  of  the  results  given  in  the 
conclusions.  The  settling  tank  did  not  give  satisfactory  results,  but 
the  Imhoff  tank  effected  a  satisfactory  removal  of  the  settleable  sus- 
pended matter,  and  did  not  permit  the  sludge,  borne  up  from  the 
bottom  by  gas  bubbles,  to  mix  with  the  waste  flowing  through  the 
tank.  The  design  of  the  latter  tank  is  shown  in  figure  No.  2,  but 
there  are  no  reasons  to  believe  that  any  other  design  of  Imhoff  tank 
would  not  have  given  equally  satisfactory  results. 

The  essential  features  of  design  for  an  Imhoff  tank  to  treat  tomato 
canning  waste  are  as  follows: 

First,  a  sludge  section  to  contain  2.4  cubic  feet  capacity  for  every 
2,000  No.  3  cans  of  tomatoes  packed.  This  figure  is  based  on  the 
total  accmnulation  for  the  season.  If  sludge  is  removed  during  the 
season  the  size  of  this  section  can  be  reduced. 

Second,  a  flow  section  equivalent  to  the  maximum  volume  of  waste 
for  one  day  less  the  amount  treated  on  filters  during  the  working 
hours.  A  storage  of  eight  hours  is  probably  sufficient  to  remove  the 
suspended  matter  and  develop  the  maximum  bacterial  action  that 
will  take  place,  but  this  storage  will  not  be  sufficient  to  operate  the 
filters  at  a  constant  rate  for  24  hours. 

Third,  a  gas  and  scum  section  equivalent  to  7  per  cent  of  the  super- 
ficial area  of  the  tank. 
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Fourth,  a  discharge  pipe  at  the  outlet  end  of  the  tank  with  a  con- 
stant level  float  valve.  This  pipe  should  be  located  so  that  the  waste 
in  the  flow  section  can  be  used  as  influent  to  primary  filters  when  die 
cannery  is  closed  down  after  working  hours. 

SIPHON  AND  SIPHON  CHAMBEB. 

An  automatic  siphon  and  siphon  chamber  should  be  installed  to 
receive  the  waste  from  the  constant  level  float  valve.  The  size  of 
the  siphon  will  depend  upon  th'e  volimie  of  waste,  the  rate  of  treat- 
ment on  the  primary  and  secondary  filters,  and  the  size  of  such  filters. 
FoUowing  the  principle,  aheady  stated,  that  it  is  more  satisfactory 
to  apply  the  waste  to  filters  throughout  the  24  hours  at  a  low  rate 
rather  than  at  a  high  rate  during  the  working  hours,  it  will  be  advis- 
able to  install  a  siphon  that  will  discharge  a  dose  that  wiQ  just  cover 
the  primary  filter.  It  is  beUeved  that  a  siphon  which  will  discharge 
an  amount  of  waste  equivalent  to  the  volmne  required  to  cover  the 
bed  to  a  depth  of  one-half  inch  is  the  proper  size  to  install. 

pbucaby  filtebs. 

The  type  of  filter  referred  to  under  this  heading  is  the  cinder 
filters  that  were  operated  in  the  tests.  The  design  of  these  filters 
and  the  results  obtained  have  been  considered  earlier  in  this  report. 
It  is  now  proposed  to  give  a  detailed  description  of  the  cinder  filter 
which  it  is  beUeved  will  give  the  most  satisfactory  results,  as  judged 
from  the  data  obtained  during  the  tests. 

The  underdr&inage  of  these  filters  should  be  carefully  prepared, 
always  keeping  in  mind  that  it  is  essential  to  have  the  waste  drain 
quickly  from  the  bed  after  it  has  passed  through  the  cinders.  The 
ground  surface  under  the  filters  should  be  hard  and  compact  before 
the  farm  tile  or  sewer  pipe  are  laid.  The  size  of  the  main  drainage 
lines  and  their  location  will  depend  upon  the  arrangement  of  the 
beds,  but  the  laterals  should  be  4  inches  in  diameter  and  spaced  not 
more  than  8  feet  apart.  Between  any  two  parallel  laterab  the  ground 
should  be  graded  to  an  even  slope  of  6  inches  to  a  ridge  in  the  center. 
The  4-inch  lines  should  be  laid  on  a  6  per  cent  grade.  The  trenches 
in  which  the  laterals  are  laid  should  be  fiUed  up  to  the  level  of  the 
bottom  of  the  main  body  of  the  filter  with  coarse  cinders,  the  larger 
sizes  to  be  laid  next  to  the  tile  or  sewer  pipe. 

The  filter  proper  should  be  4  feet  deep  and  made  of  screened 
cinders  that  have  been  screened  over  a  one-foiu*th-inch  screen  or 
thoroughly  washed.  The  purpose  of  screening  or  washing  is  to  remove 
the  fine  material  that  will  clog  the  filter  if  it  is  allowed  to  remain  in 
the  bed.  After  the  material  is  ready  to  be  placed  in  the  filter  every 
precaution  should  be  taken  in  handling  it  to  prevent  crushing  and 
the  formation  of  fine  material.     The  cinders  should  be  dehvered  to 
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the  beds  in  wheelbarrows  run  on  planks  laid  over  the  ridges  of  the 
bottom  or  over  the  material  already  in  the  bed.  Any  other  method 
that  wiU  not  crush  the  cinders  or  break  them  up  so  that  layers  of 
fine  material  will  result  from  the  washing  action  of  the  waste  will  be 
satisfactory.     Trucks  or  wagons  should  not  be  hauled  over  the  beds. 

The  filters  should  be  divided  into  sections  of  about  20  feet  square 
each;  and  each  lateral  feed  line  to  these  sections  should  terminate 
in  the  center.  Any  sjrstem  of  distribution  will  be  satisfactory  that 
applies  the  waste  evenly  over  the  surface  of  the  bed.  The  troughs 
used  in  the  tests  were  satisfactory,  but  in  large  installations  they 
should  be  modified  to  secure  more  permanency.  A  central  basin 
about  2  feet  square  and  6  inches  deep  should  be  provided  to  receive 
the  influent,  and  this  basin  should  be  supported  on  the  cinders,  or 
preferably  on  concrete  or  wooden  posts  set  in  the  ground  under  the 
filter.  Shallow  troughs  4  inches  wide  and  2  inches  deep  with  outlet 
ports  spaced  18  inches  apart  in  the  side  just  above  the  bottom  can 
be  used  for  distributing  the  waste  over  the  bed.  On  accoimt  of  the 
comparatively  large  size  of  material  in  these  filters  the  waste  will 
enter  the  cinders  at  a  rapid  rate  so  that  it  will  be  necessary  to  use  a 
rather  elaborate  system  of  troughs  to  get  the  waste  over  as  large  an 
area  as  possible.  Considering  one  unit  20  feet  square  it  is  beheved 
that  radiating  troughs  should  extend  from  the  center  toward  the 
corners  and  the  center  of  each  side,  the  length  of  the  former  to  be 
about  10  feet  and  the  latter  5  feet.  The  outlet  ports  should  be  one- 
half  inch  square  for  the  first  half  and  1  inch  for  the  other  half  of 
each  trough.  These  troughs  can  rest  on  the  cinders  but  far  better 
results  will  be  obtained  by  supporting  the  troughs  on  posts. 

The  area  of  primary  and  secondary  filters  that  will  be  required  will 
depend  upon  the  volume  of  waste  to  treat.  The  rate  of  treatment 
on  the  filters,  however,  was  established  in  the  tests  for  tomato- 
canning  waste  of  the  strength  discharged  from  the  Colter  Canning  Co. 
This  rate  has  been  set  at  75,000  gallons  per  acre  per  day  for  both 
types  of  filters.  If  wastes  from  other  canneries  should  be  found  to 
be  more  dilute,  the  rates  on  filters  treating  such  wastes  can  be 
increased. 

SECOKDABY  F£LTBBS. 

The  sand  filters  operated  in  the  tests  have  been  referred  to  as 
secondary  filters.  The  construction  of  the  underdrainage  of  this 
type  of  filter  should  be  similar  to  that  recommended  for  the  primary 
filters.  The  ground  siu^ace  imder  the  sand  should  be  hard  and 
compact  before  the  trenches  for  the  farm  tile  or  sewer  pipe  are  dug. 
The  trenches  should  be  on  8-foot  centers  and  they  should  have  a 
slope  of  6  inches  in  4  feet  each  way  from  the  center  to  a  ridge  midway 
between  them.  Farm  tile,  or  sewer  pipe,  laid  in  the  trenches  with 
open  joints,  can  be  used  under  the  sand  filters  or  the  cinder  filters. 
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The  joints,  however,  should  be  covered  with  flat  stones  or  large  pieces 
of  cinders  to  keep  the  sand  from  working  into  the  tile  or  pipe.  This 
tile  or  pipe  should  have  a  gradient  of  5  per  cent  and  should  not  be 
less  than  4  inches  in  diameter.  The  main  drainage  line  will  depend 
upon  the  arrangement  of  the  filters  as  a  whole.  Begardless  of  the 
volume  of  waste  discharged  into  the  main  lines,  the  size  ought  not 
to  be  less  than  6  inches  to  prevent  clogging  by  sand  entering  from 
the  beds. 

The  tile  or  pipe  in  the  trenches  should  be  surrounded  and  the 
trenches  filled  with  4  to  6  inch  stone  or  cinders  and  the  voids  filled 
with  2  to  4  inch  material.  The  voids  in  the  top  layer  of  stone  are 
then  filled  with  smaller  material  to  keep  the  sand  from  working 
through  to  the  underdrains. 

The  sand  above  the  underdrainage  should  be  4^  feet  in  depth. 
Washed  river  or  bank  sand  that  has  an  effective  size  of  approxi- 
mately 0.40  mm,  and  a  uniformity  coefficient  of  1.35  and  is  free  of 
clay,  loam,  and  other  foreign  material  that  will  tend  to  clog  the  bed 
will  be  satisfactory  for  constructing  the  beds. 

Sand  of  the  kind  just  referred  to  is  a  fairly  coarse  grade.  Ordinary 
washed  river  or  bank  sand  that  is  not  too  coarse  or  too  fine  will  give 
good  results.  The  first  foot  of  sand  placed  over  the  underdrainage 
should  be  shoveled  in  place  in  such  manner  that  the  sand  will  not  be 
forced  through  the  coarse  stone  of  the  bottom.  Above  1  foot  the 
sand  can  be  dumped  over  the  sides  of  the  beds  and  spread  by  any  means 
that  is  practical.  Wagons  or  trucks,  however,  should  not  be  hauled 
over  the  beds. 

For  purposes  of  distribution  it  is  believed  that  the  beds  should  be 
divided  into  the  same  size  units  as  those  recommended  for  the  cinder 
filters;  that  is,  areas  of  20  feet  square.  Siphons  should  be  installed 
similar  to  those  recommended  for  primary  filters.  For  each  unit 
one  lateral  from  the  main  feed  line  should  extend  to  the  center  of 
the  bed  and  be  connected  with  a  central  basin,  2  feet  by  2  feet  by  6 
inches  deep.  The  basin  should  be  set  level,  preferably  supported  on 
a  post,  and  the  pipe  enter  through  the  bottom  at  or  near  the  center. 
Since  the  waste  will  not  enter  the  sand  as  quickly  as  it  does  in 
cinders  and  as  the  flow  of  waste  to  each  unit  will  be  regulated 
directly  by  a  siphon  and  consequently  will  be  flushed  over  the  bed, 
it  will  not  be  necessary  to  install  as  many  shallow  troughs  to  get  the 
waste  away  Jrom  the  center  of  the  bed  as  will  be  the  case  with  the 
cinder  filter.  For  this  purpose  it  is  recommended  that  four  troughs 
6  inches  wide  by  2  inches  deep  be  attached  to  the  central  basin,  with 
bottoms  level,  and  that  they  extend  out  from  the  basin  5  feet  toward 
,  the  comers  of  the  unit.  It  will  be  absolutely  necessary  to  keep  the 
central  basin  and  troughs  level  if  the  waste  is  to  be  applied  over 
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the  areas  in  any  uniform  volume.  Splashboards  18  inches  square 
should  be  placed  under  the  ends  of  the  trough  to  prevent  holes  being 
washed  in  the  sand. 

The  waste  from  the  primary  filters  in  the  test  was  applied  to  the 
sand  filters  at  an  average  net  rate  in  excess  of  75;000  gallons  per 
acre  per  day,  but  it  is  believed  that  it  will  not  be  advisable  to  design 
filters  for  a  higher  rate  than  the  one  noted  above.  The  reasons  for 
this  statement  are  that  the  most  satisfactory  results  were  obtained 
at  75;060  gallons  per  acre,  and  that  the  actual  operation  of  large 
plants  can  not  be  controlled  as  efficiently  as  were  the  testing  units. 

The  manner  of  controlling  the  waste  applied  to  each  small  unit  will 
depend  upon  the  arrangement  of  the  bed  as  a  whole.  A  box  with  a 
weir  can  be  placed  between  the  main  feed  line  and  the  lateral  of  each 
imit  and  the  weir  adjusted  to  pass  the  proper  amount  to  each  filter, 
or  a  box  with  a  constant  float  valve  can  be  used.  A  less  accurate 
method  will  be  to  install  a  gate  valve  on  the  lateral  to  each  unit  and 
regulate  it  to  pass  the  required  amount.  It  is  beheved  there  is  con- 
siderable margin  of  safety  in  the  amount  of  waste  recommended  for 
treatment  on  the  sand  filters,  so  that  the  actual  amount  treated  on 
each  unit  can  vary  considerably  without  materially  affecting  the 
results.  It  should  be  the  plan,  however,  to  apply  the  wastes  to  the 
sand  filters  as  near  the  rate  of  75,000  gallons  per  acre  per  day  as  it 
is  practicable  to  control  it. 

dLXJDGB  BEDS. 

Where  the  tomato  cannery  is  located  near  land  that  can  be  used 
for  disposing  of  the  fresh  sludge  it  may  be  advisable  to  haul  or  pipe 
the  fresh  sludge  from  the  settling  tanks  direct  to  the  land  and  plow  it 
into  the  soil.  If  this  can  not  be  done  it  will  be  necessary  to  construct 
sludge  beds. 

If  the  settling  tanks  are  designed  to  hold  all  the  sludge  for  one 
season,  the  area  required  for  each  2,000  No.  3  cans  of  tomatoes  packed 
will  be  2.4  square  feet.  This  will  allow  for  a  depth  of  1  foot  of 
sludge  on  the  bed,  which  is  an  amount  that  would  not  be  recom- 
mended if  the  bed  were  to  be  used  frequently. 

The  underdrainage  should  consist  of  4-inch  farm  tile  or  sewer  pipe 
laid  with  open  joints  in  trenches  about  15  feet  apart.  The  trenches 
should  have  a  slope  of  about  4  inches  in  7^  feet  and  should  be  filled 
with  cinders  to  a  minimum  depth  of  8  inches,  with  a  layer  of  sand 
2  inches  thick  on  top  of  the  cinders.  The  drainage  from  the  beds 
can  be  pumped  into  the  settling  tanks  or  hauled  away  and  discharged 
onto  land.  The  quantity  will  not  be  lai^e  enough  to  warrant  special 
filters  to  purify  it. 
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Since  there  are  a  large  number  of  canning  companies  who 
tomatoes  in  season,  but  can  other  vegetables  and  fruit  during  the 
summer,  the  question  will  naturally  arise  as  to  whether  the  treatment 
plant  reconmiended  above  will  purify  the  waste  from  other  vege- 
tables and  fruits.  A  definite  answer  can  not  be  given,  but  it  is  be- 
lieved that  the  waste  from  tomato  canning  is  as  difficult  to  purify  as 
any  that  will  be  produced  from  any  other  v^etable  or  any  fmit, 
and  that  the  treatment  plant  which  will  successfully  purify  tomato 
waste  will  give  a  satisfactory  effluent  from  any  canning  company, 
regardless  of  the  vegetables  or  fruit  packed  or  the  length  of  time 
the  cannery  is  operated  during  a  season. 


RELATED  PUBLICATIONS. 

Available  reprints  and  bulletins  on  industrial  wastes,  i^ued  by  the 
Public  Health  Service,  from  which  copies  may  be  obtained  without 
cost: 

PUBLIC   HEALTH   BULLETINS. 

97.  Studies  on  the  treatment  and  disposal  of  industrial  wastes:  I.  The  treatment 
and  disposal  of  strawboard  waste.  By  Harry  B.  Hommon.  II.  The  deter- 
mijmtion  of  biochemical  oxygen  demand  of  industrial  wastes  and  sewage. 
By  Emery  J.  Theriault  and  Harry  B.  Hommon.    1918.    56  pages;  8  plates. 

100.  Studies  on  the  treatment  and  disposal  of  industrial  wastes:  III.  The  purification 
of  tannery  wastes.  By  Harry  B.  Hommon.    1919.    133  pages. 

109.  Studies  on  the  treatment  and  disposal  of  industrial  wastes:  lY.  The  purification 
of  creamery  wastes.    By  Harry  B.  Hommon.    1921.    87  pages. 

REPRINTS  FROM  THE  PUBLIC  HEALTH  REPORTS. 

496.  Treatment  and  disposal  of  creamery  wastes.    By  Earle  B.  Phelps.    December 

6,  1918.    5  pages;  1  plate. 
580.  Treatment  and  disposal  of  sewage.    By  H.  B.  Hommon,  J.  K.  Hoskins,  H.  W. 

Streeter,  R.  E.  Tarbett,  and  H.  H.  Wagenhals.    January  16,  1919.    31  pages. 
594.  A  further  study  of  the  excees  oxygen  method  for  the  determination  of  the 

biochemical  oxygen  demand  of  sewages  and  industrial  wastes.     By  E.  J. 

Theriault.    May  7,  1920.    11  pages.    The  determination  of  the  biochemical 

oxygen  demand  of  sewages  and  industrial  wastes.    By  E.  J.  Theriault  and 

H.  B.  Hommon.    October,  1918.    16  Dages. 
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OPENING  REMARKS  BY  THE  SURGEON  GENERAL. 

I  take  pleasure  in  opening  the  Nineteenth  Annual  Conference  of 
State  and  Territorial  Health  Authorities  with  the  United  States 
Public  Health  Service,  and  in  expressing  the  thanks  of  the  Federal 
Government  to  yourselves  and  to  the  State  of  Massachusetts  for  the 
courtesy  shown  us.  I  notice  with  a  great  deal  of  interest  that  they 
have  assigned  to  us  the  room  which  is  used  by  the  committee  on 
judiciary.  I  do  not  know  of  any  time  in  the  history  of  this  country 
when  we  need  to  assume  a  judicial  atmosphere  and  to  observe  good 
judgment  and  proper  legal  processes  and  reasoning  more  than  at  this 
time,  and  I  hope  that  it  is  a  good  omen.  I  am  not  going  to  make  a 
speech,  but  I  do  want  to  express  from  the  bottom  of  my  heart  my 
sincere  appreciation  and,  I  am  sure,  that  of  the  oflBcers  of  the  service 
for  the  hearty  cooperation  which  has  been  given  to  the  service  during 
the  past  12  months  by  the  State  health  officers  of  this  country.  The 
year  has  been  one  of  stress  both  for  Federal  health  officers  and  for 
yourselves.  In  many  ways  there  has  been  a  tendency  throughout  the 
world,  I  think,  to  criticize  and  depart  from  the  established  govern- 
mental methods,  for  people  to  think  that  they  can  go  back  to  the  old 
Phoenician  city  idea  of  direct  government  action  rather  than  through 
representative  forms  of  government. 

A  good  many  people  think  that  any  man  occupying  office,  whether 
it  be  city.  State,  or  Federal,  must  necessarily  be  bound  hand  and 
foot  in  red  tape  and  inefficiency,  and  to  get  quick  action  some  extra- 
governmental  agency  must  be  established.  I  know  that  that  feeling 
has  extended  to  most  of  your  States,  but  I  think  it  is  an  evidence  of 
temporary  post-bellum  psychology  and  that  we  shall  all  feel  better 
after  a  while.  We  are  all  suffering,  too.  Federal  and  State  health 
officers  alike,  through  the  necessity  for  economy,  which  is,  of  course, 
very  real,  but  which  interferes  with  what  we  know  to  be  very  much 
needed  improvement  in  our  work  for  the  protection  of  public  health. 
That  is  something  with  which  we  will  have  to  bear  for  a  while. 
There  has  been  during  the  year  the  somewhat  unfortunate  tendency 
to  bring  public  health  into  politics  in  the  city  and  State  as  well  as  in 
the  Federal  Government.  I  hope  that  will  tend  to  work  out  for 
the  best.  I  think  a  large  measure  of  this  is  due  to  the  increased 
interest  in  public  health  which  is  being  manifested  by  the  general 
public,  although  for  the  present  it  has  not  always  been  along  the 
lines  of  efficiency.     It  may  be  of  interest,  because  it  bears  more 
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directly  on  our  relations  with  you,  that  there  has  been  a  very 
satisfactory  arrangement,  and  legislation  is  in  process  and  is  prac- 
tically decided  upon  by  the  leaders  of  the  majority  in  Congress. 
for  the  relationship  of  the  service  with  the  treatment  of  ex-service 
patients.  This  arrangement  I  hope  will  tend  to  give  the  service 
more  time  and  more  money  to  do  what  we  consider  direct  public 
health  sendee  in  cooperation  with  yourselves.  I  feel  that  in  this 
new  digression  we  should  take  up  and  study  with  the  light  of  ex- 
perience which  you  have,  and  your  knowledge,  some  of  the  Federal 
legislation  proposed.  I  know  of  no  reason  why  men  whose  life 
work  is  public  health  should  allow,  people  who  have  no  training 
in  public  health  and  who  represent  various  schools  to  advise  com- 
mittees in  Congress  and  the  public-health  profession  take  no  action 
whatever,  giving  passive  consent  to  legislation  which  would  neces- 
sarily do  damage  to  the  public-health  cause. 

There  are  various  phases  of  the  public  health  activities  which  have 
been  taken  up  during  the  year  which  I  think  had  better  be  considered 
under  the  several  heads. 

I  wish  to  express  an  apology  for  not  having  had  this  program  sent 
out  earlier.  In  the  future  we  will  try  to  get  one  out  so  that  you  may 
have  time  to  know  what  it  is  proposed  to  discuss  and  may  have  your 
ideas  formulated. 

(The  secretary.  Dr.  Schereschewsk>\  called  the  roll  by  States,  with 
the  result  heretofore  noted.) 

APPOINTMENT  OF  COMMITTEES. 

The  following  committee  on  resolution  was  appointed  by  the 
Surgeon  General:  Dr.  E.  G.  Williams,  Virginia;  Dr.  C.  F.  Dalton, 
Vermont;  Dr.  R.  M.  Olin,  Michigan;  Dr.  S.  J.  Crumbine,  Kansas: 
Dr.  W.  M.  Dickie.  California. 

Dr.  Cr3iMiNG.  There  are  certain  standing  committees  which  will 
be  continued  if  it  meets  with  your  approval. 

REPORTS  OF  COMMITTEES. 

Dr.  CiTM:vriNG.  The  next  thing  is  the  reports  of  the  standing  com- 
mittees, the  first  of  which  is  the  committee  on  morbiditv  returns.  Dr. 
Eugene  I?.  Kelley. 

IVIORBIDITY  RETrRNS. 

Dr.  Kkllet.  Mr.  Chairman  and  gentlemen,  I  have  an  unusual 
opportunity  and  privilege  at  this  time — of  doing  what  the  chairman 
of  a  committee  does  not  frequently  get  a  chance  to  do — ^to  confess 
that  as  chairman  of  this  committee  I  have  done  nothing  Tvhatever  on 
this  work  and  to  call  to  your  attention  that  another  member  of  the 
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committee,  Dr.  Fulton,  of  Maryland,  has  devoted  a  great  deal  of 
^work  and  time  in  composing  a  morbidity  report.  I  therefore  suggest 
that  you  hear  from  Dr.  Fulton  further  on  this  subject. 

Dr.  Fulton.  In  about  1914 — I  do  not  remember  exactly  when,  but 
it  was  before  the  war  broke  out — ^I  commenced  to  observe  yearly,  and 
y^iih  no  great  labor,  to  summarize  the  experience  of  the  States  which 
at  that  time  had  a  considerable  success  in  the  registration  of  current 
morbidity.  Now,  it  would  have  been  a  tremendous  task  to  summarize 
the  experience  with  all  the  diseases  that  are  on  the  notifiable  lists  of 
the  various  States,  and  all  one  wanted  was  a  reliable  index  to  the 
measure  of  effectiveness  of  registration  laws  for  morbidity,  and 
this  was  supplied  by  four  diseases.    I  thought  four  diseases  would 
satisfy  the  requirements  of  such  an  investigation  as  I  wanted  to 
make.    Accordingly,  for  several  years,  beginning  in  1912,  I  sum- 
marized the  four  diseases  of  typhoid  fever,  scarlet  fever,  measles,  and 
diphtheria.    Those,  I  think  you  will  agree,  furnish  very  significant 
numbers  for  the  purpose  I  then  had  in  mind.    I  thought  at  that  time 
that  one  of  the  tests,  the  most  advantageous  one  for  the  success  or 
the  quantitative  measurement  of  the  registration  of  these  four  dis- 
eases, would  be  the  apparent  fatality  rate.    In  the  deaths  from  these 
four  diseases  one  showed  more  constancy  than  the  other  three,  and 
that  was  typhoid  fever.   My  proposition  at  the  time  would  have  been 
to  make  the  apparent  fatality  rate  of  typhoid  fever  on  a  percentage 
basis  the  measurement  which  would  determine  what  was  to  be  con- 
sidered admissibility  to  a  registration  area. 

As  you  know,  admissibility  to  the  census  mortality  area  is  based  on 
the  assumption  that  it  can  be  determined  that  your  registration  is 
above  90  per  cent  of  that  which  occurs.    I  do  not  myself  see  how  we 
are  going  to  account  for  that  unknown  quantity  in  a  very  strictly 
quantitative  sense.    At  that  time  one  could  not  include  all  of  the 
registration  of  morbidity  which  the  countrj^  actually  furnished ;  for 
instance,  there  were  States  where  registration  of  morbidity  was  on  the 
whole  very  poor,  but  the  registration  in  cities  was  of  very  consider- 
able magnitude  and  ought  to  have  been  taken  into  account  if  one  were 
really  going  to  make  a  registration  area.    At  that  time  there  were  only 
21  States  included.    I  could  have  added  from  time  to  time  several 
States,  so  I  can  assure  you  there  is  no  invidiousness  in  my  selection 
of  these  States.    They  happened  to  be  the  States  that  were  in  the 
registration  area  for  mortality.    This  seemed  to  be  enough  for  what  I 
wanted.    Those  four  diseases  have  given  us  a  good  many  more  than 
a  million  in  their  total.    Now,  that  is  4  diseases  out  of  some  25  or 
30  diseases  which  are  reportable  in  most  of  the  States  considered,  and 
you  see  that  you  get  a  very  significant  magnitude,  as  you  reflect  for  a 
moment  that  under  mortality  causes  we  have  189  with  some  subdivi- 
sions, and  considering  them  all  it  takes  the  registration  area  some 
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time  to  accumulate  a  million  in  mortality.  I  have  gotten  by  this  sys- 
tem more  than  a  million  in  relatively  a  few  years  out  of  by  no  means 
the  complete  morbidity  we  could  have  obtained.  Any  representative 
of  these  21  States  can  find  out  from  the  charts  through  inspection  and 
a  little  counting  how  his  State  stands.  I  do  not  put  out  at  this  time 
any  criterion  for  the  admissibility  of  States.  I  do  desire,  of  course, 
that  representatives  of  all  of  the  States  which  have  morbidity  report- 
ing shall  look  into  these  figures  and  find  out  about  how  his  own  State 
stands. 

I  feel  very  confident  these  21  can  be  accepted  at  the  present  time 
as  registration  States  for  morbidity.    It  will  not  mean  anything  like 
perfection,  but  it  will  denote  a  state  of  progress  quite  as  satisfactory 
as  that  with  which  the  mortality  officials  started  out  in  this  country. 
I  am  not  prepared  to  discuss  the  thing  in  detail,  but  I  will  simply 
call  your  attention  to  these  several  charts,  which  you  can  examine  at 
your  leisure  in  order  that  you  may  make  some  criticisms,  and  I  may 
say  that  you  can  criticize  the  things  that  are  said  about  your  own 
States.    You  will  find  some  blank  years  for  some  of  the  States  con- 
cerned.    It  has  been  necessary  in  some  cases  to  correspond  with 
States,  and  we  find  some  States  incomplete  for  the  reason  that  at  the 
time  this  was  started  some  diseases  were  not  notifiable  in  some  States, 
such  as  the  State  of  New  Jersey,  which  at  the  outset  did  not  require 
the  registration  of  cases  of  measles.    I  had  recourse  to  the  corre- 
spondence between  the  Public  Health  Service  and  the  various  States 
for  such  figures  as  I  could  not  obtain  in  the  printed  reports,  and 
correspondence  with  secretaries  of  boards  of  health  relative  to  items 
of  sickness  or  morbidity  that  seemed  to  be  missing  in  these  four 
diseases.    I  am  very  grateful  to  the  secretaries  who  have  been  kind 
enough  to  answer  inquiries  along  these  lines.    This  material  is  not 
at  all  exhaustive,  but  it  is  completely  representative  and  does  form  a 
satisfactory  basis,  and  I  would  like  to  see  this  conference,  if  the 
Surgeon  General  approves,  do  something  to  start  a  morbidity  regis- 
tration area.    I  think  it  could  be  done  within  three  or  four  months, 
unless  congressional  action  is  necessary,  and  I  hope  that  this  is  one    ' 
time  that  congressional  action  will  not  be  necessary.    I  certainly 
hope  it  is  possible  to  at  least  initiate  the  formation  of  a  registration 
area  for  morbidity  within  the  appropriations  now  available.    There 
has  been  a  considerable  amount  of  work  done  and  it  is  not  necessary 
to  bring  it  exactly  down  to  date  to  start.    I  hope  this  will  commend 
itself  to  the  State  health  officers  and  that  at  as  early  a  date  as  pos- 
sible they  will  give  the  Surgeon  General  the  information  he  will 
need  to  carry  out  this  purpose. 

Dr.  Gumming.  I  wish  to  thank  Dr.  Fulton  for  his  report,  and  I  may 
say  in  passing  that  for  three  successive  years  we  have  asked  an  ap- 
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propriation  for  this  purpose.  I  hope  that  we  can  do  something  in 
spite  of  the  lack  of  it.  What  is  the  pleasure  of  the  conference  with 
reference  to  this  report?  It  is  open  to  discussion  and  I  am  sure  we 
would  be  glad  to  hear  from  some  of  our  guests  if  they  should  care 
to  discuss  it. 

Dr.  Leathers.  I  should  like  to  ask  Dr.  Fulton  three  or  four  ques- 
tions in  regard  to  these  tabulations.  Just  what  kind  of  forms  were 
used  in  obtaining  these  reports?  What  was  the  method  of  getting 
reports  which  were  tabulated  and  the  percentage  of  physicians  making 
reports  upon  the  request  from  the  proper  official?  Then,  what  is 
your  opinion  in  regard  to  the  accuracy  of  the  reports  made  so  far  as 
the  diagnosis  is  concerned,  with  a  view  of  determining  the  value  of 
the  reports  ?  I  ask  these  three  questions  for  the  reason  that  I  want 
to  get  your  idea  on  these  three  points  based  on  your  investigation. 

It  seems  to  me  that  the  question  of  morbidity  reporting  is  an  ex- 
ceedingly important  one  and  in  our  State  we  have  given  considerable 
attention  to  this.  During  the  past  several  years  we  have  gone  into  it 
carefully  with  the  physicians  of  the  State  with  a  view  of  obtaining 
the  very  best  rtoults  possible  considering  the  fact  that  there  are  a 
great  many  difficulties  involved.  I  know  of  no  questions  that  face 
the  health  officers  to-day  that  are  fraught  with  more  real  difficulty 
than  obtaining  accurate  morbidity  reports.  In  the  first  place,  I  think 
the  medical  men  of  my  State  are  as  cordial  toward  making  reports 
as  the  medical  men  of  any  State  but  there  is  an  aversion  on  the  part 
of  the  medical  men  relative  to  making  reports,  especially  in  the  re- 
porting of  venereal  diseases  and  tuberculosis,  on  clinical  cards,  and 
the  reporting  of  acute  infectious  diseases  within  24  hours.  -     '^ 

The  report  which  Dr.  Fulton  made  touching  upon  the  great  neces- 
sity of  having  a  morbidity  registration  area  seems  to  me  a  thing  of 
the  greatest  importance.  Gentlemen,  I  do  not  belive  that  the  State 
health  officers  will  ever  be  able  to  handle  morbidity  reporting  unless 
we  are  assisted  by  the  General  Government  in  some  way.  As  I  said 
yesterday  in  referring  to  this  particular  problem,  we  have  been  able 
to  get  over  90  per  cent  of  the  physicians  in  Mississippi  to  make  the  re- 
ports within  a  certain  time,  but  when  you  begin  to  request  the  physi- 
cians to  make  the  report  on  a  card  giving  certain  data  that  is  another 
and  more  difficult  question,  especially  if  you  wish  to  obtain  that  re-^ 
port  within  24  hours  of  the  diagnosis,  which  is,  of  course,  essential 
if  you  are  going  to  control  actute  infectious  diseases.  The  physicians 
are  averse  to  that  and  they  somtimes  complain  of  the  lack  of  time  for 
such  reports,  which  is,  of  course,  ridiculous.  At  the  same  time,  if 
we  could  get  Federal  support  and  backing,  and  arouse  pride  in  the 
competition  between  the  different  States,  this  rivalry  in  the  making 
of  morbidity  reports  would  bring  about  good  results,  just  as  there 
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has  been  a  rivalry,  and  you  might  say  pride,  in  getting  into  the  regis- 
tration area  for  births  and  deaths. 

There  are  a  number  of  points  in  connection  with  working  out  a 
morbidity  area — ^whether  or  not  it  should  be  done  by  counties  or 
whether  the  entire  State  should  be  considered  as  the  unit  in  getting 
into  the  morbidity  registration  area  is  a  matter  for  consideration. 
Without  going  into  it  very  carefully,  it  seems  to  me  the  county  might 
be  considered  the  unit  rather  than  the  entire  State,  because  the  prob- 
lem of  securing  morbidity  reports  is  different  from  that  of  securing 
reports  of  deaths  and  births.  I  can  conceive  of  a  very  happy  rivalry 
existing  between  counties  in  a  State  in  getting  reports.  In  conclud- 
ing, I  think  this  is  the  most  important  problem  that  is  facing  us  at 
this  time  in  health  work.  It  is  basic  in  health  work  to  obtain  rea- 
sonably accurate  morbidity  reports. 

Dr.  DniiON.  I  desire  to  ask  Dr.  Fulton,  in  connection  with  the 
questions  which  Dr.  Leathers  asked,  has  he  made  any  effort  in  his 
studies  to  ascertain  the  percentage  of  contagious  or  communicable 
diseases  existing  in  these  States  in  which  there  was  no  physician  in 
attendance  ?  This  is  a  thing  that  must  be  taken  into  consideration 
when  we  think  of  forming  a  registration  area.  There  are  in  this 
country  a  great  many  people  who  are  legally  qualified  to  practice 
the  healing  art  who  do  not  come  within  the  scope  of  an  M.  D.  There 
are  also  many  cases  of  contagious  or  communicable  diseases  in  which 
no  physician  is  in  attendance,  and  it  is  from  those  cases  largely  that 
our  epidemics  are  permitted  to  spread  over  the  country.  The  pres- 
ence of  the  disease  must  be  reported  before  we  can  control  it  It  is 
a  question  in  many  States  of  law  enforcement  in  getting  these  re- 
ports. Likewise  it  is  a  question  of  law  enforcement  in  getting  a 
report  from  those  cases  where  no  physician  is  in  attendance.  Those 
of  you  who  have  attempted  to  bring  a  person  into  court  for  prosecu- 
tion know  the  difficulties  you  have  encountered.  I  have  tried  this 
and  got  the  licking  of  my  life  in  some  instances.  I  would  like  to 
have  Dr.  Fulton  go  into  this  phase  of  the  question  a  little  in  closing 
the  discussion. 

Dr.  Hatne.  The  only  point  that  I  want  to  bring  out  is  that  in  get- 
ting morbidity  statistics  the  attitude  of  the  physician  is  that  he  is 
perfectly  willing  to  give  morbidity  statistics,  provided  he  receives 
something  in  return.  A  physician  does  not  care  to  take  his  time  in 
making  out  reports  which  are  used  simply  for  statistical  purposes, 
but  if  anything  is  done  by  the  health  department  to  benefit  the  pa- 
tient or  the  physician,  he  will  report  his  cases.  The  only  disease  we 
have  reported  in  South  Carolina  is  diphtheria,  and  the  reason  is  be- 
cause the  physician  receives  treatment  for  the  patient  from  the  State 
board  of  health.    We.  have  accurate  statistics  for  10  years  on  diph- 
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theria  in  South  Carolina,  and  that  is  the  only  disease  in  which  we 
have  accurate  statistics.  If  we  could  give  service  to  the  physician 
'when  he  reports  a  disease  either  to  his  local  board  of  health  or  to  the 
county  6r  State,  something  that  would  be  beneficial  to  him  or  to 
his  patient,  he  would  gladly  report  his  cases,  and,  as  I  said  pre- 
viously, he  is  not  going  to  report  them  to  fill  up  statistical  volumes, 
because,  being  a  physician,  he  knows  the  three  different  kinds  of  a 
liar  and  he  is  not  interested  in  the  last. 

Dr.  Harper.  When  the  Surgeon  General  wrote  the  health  officer 
of  Wisconsin  he  asked  for  suggestions  of  some  topic  for  possible  dis- 
cussion at  this  conference,  and  I  feel  it  only  right  to  the  Surgeon 
General  and  the  conference  to  take  up  this  subject  of  morbidity  re- 
porting because  the  Surgeon  General  very  kindly,  nearly  two  years 
ago,  detailed  a  representative  of  his  department  to  come  to  Wisconsin 
and  make  an  intensive  study  of  the  morbidity  reports.    Dr.  Olesen, 
of  the  Public  Health  Service,  has  been  untiring  in  his  efforts,  and 
the  results  obtained,  I  believe,  are  worthy  of  consideration.    What 
I  have  to  say  is  really  a  summary  of  the  work  done  by  Dr.  Olesen, 
of  the  Public  Health  Service,  in  our  State.    We  had  been  running 
along  on  the  morbidity  reports  in  a  general  way  because  we  lacked 
personnel  and  lacked  finances  to  intensify  our  activities.    In  com- 
paring the  reports  for  the  last  10  years  in  Wisconsin  with  the  recom- 
mendations of  Dr.  Fulton  in  1914  or  1915  we  found  that  we  would 
not  quite  come  under  the  line.    If  I  remember  correctly  the  report  as 
published  at  that  time  gave  about  5.92  deaths  per  100  cases  reported 
and  we  had  about  7  over  a  period  of  10  years — ^7.16  for  every  100 
cases  reported.     We  started  out  then  with  a  sort  of  slogan  that 
"Prompt  reports  of  communicable  diseases  enable  a  health  officer 
to  set  up  an  effective  barrier  between  the  sick  and  the  well."    I  have 
written  out  a  good  deal,  but  I  will  not  take  the  time  to  read  this. 
We  took  up  the  importance  of  this  with  those  who  were  really  most 
responsible  for  making  the  reports  and  we  classified  them  as  first, 
the  physicians;  then  the  nurses,  especially  those  engaged  in  public- 
health  work;  third,  the  responsible  head  of  the  family;  fourthly,  the 
heads  of  hospitals  or  other  institutions;  and  then  we  classified  as 
fifth  the  local  health  officers. 

I  might  say  that  we  have  1,741  local  health  units  in  Wisconsin  and 
a  health  officer  and  a  health  board  in  each  municipal  unit,  and  the 
State  is  also  divided  into  five  districts  with  a  full-time  deputy  State 
health  officer  in  each  district.  Some  of  us  from  the  health  depart- 
ment felt  that  the  medical  profession  needed  a  little  more  education 
in  the  value  of  these  reports.  In  the  71  counties  of  the  State  we  have 
43  county  or  combined  county  medical  societies,  so  we  have  visited  21 
of  these  and  have  given  talks  to  the  medical  men.    We  are  plamiing 
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to  make  the  43  before  the  dose  of  this  year,  getting  the  cooperatioii 
of  the  medical  profession.  This  little  trip  through  the  State  has 
given  us  in  the  health  department  something  worth  while.  We  have 
found  that  the  medical  men  really  want  to  know  more  of  what  we  are 
doing  than  we  have  been  able  to  explain  to  them  before;  and  after  we 
spend  a  couple  of  hours  in  going  over  the  program  we  are  a^ed  a 
lot  of  questions.  We  get  into  pretty  warm  discussions,  and  yet  the 
impression  left  thus  far  has  been  very  satisfactory  and  favorable  as 
far  as  additional  morbidity  reports  are  concerned.  We  write  articles 
for  the  State  Medical  Journal.  Nearly  every  medical  man  is  a  sub- 
scriber to  the  Wisconsin  State  Medical  Journal.  Some  of  the  articles 
are  headed  in  this  manner,  "  The  Evidence  of  Incomplete  Morbidity 
Registration";  "The  Need  for  Morbidity  Registration  in  Wiscon- 
sin " ;  "  Health  by  MaiL"  Dr.  Olesen  gives  very  instructive  and  em- 
phatic talks  along  this  line.  His  subjects  include  "Study  of  CJom- 
municable  Disease  Control  in  Wiswmsin  " ;  "A  Study  of  Case  Fatality 
Ratios  in  Counties  in  Wisconsin  " ;  "A  Study  of  Case  Fatality  Ratios 
in  Principal  Wisconsin  Cities." 

The  health  officers  are  appointed  for  a  period  of  two  year&  Prior 
to  the  past  two  years  information  has  been  sent  in  that  so  and  so  has 
been  appointed  health  officer  in  a  certain  district.  We  have  a  rural 
population  in  Wisconsin  where  the  medical  men  axe  not  within  25 
miles  of  the  center  of  the  health  unit,  and  the  I^ealth  officers  in  our 
State  are  nearly  one-half  laymen.  As  soon  as  a  report  of  an  appoint- 
ment comes  in  we  write  and  send  out  a  questionnaire  asking  if  they 
know  they  are  appointed  as  health  officers;  whether  they  have  taken 
the  oath  of  office;  whether  they  have  certain  material  in  dieir  posses- 
sion which  they  need;  and  whether  or  not  they  are  supplied  with 
franked  cards.  The  franking  has  helped  us  very  materially.  We 
have  a  collaborating  epidemiologist  in  every  commimity  which  aver- 
ages 750  or  more  population,  and  then  we  have  two  types  of  cards. 
When  we  send  out  this  questionnaire  we  find  that  a  good  many  men 
have  heard  about  being  appointed  as  health  officers  but  do  not  appre- 
ciate the  importance  of  the  office,  and  many  of  them  have  not  taken 
the  oath  of  office. 
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Card  1. 

report  of  coumukicablb  disease. 

Section  141(m,  with  amendments  (Wisconsin  statutes),  reqolres  every  phsrsician  or  other  person  to 
report  to  the  local  health  department  within  24  hours,  in  writing,  any  of  the  following-named  diseases 
treated,  visited,  or  known  to  such  physician  or  other  person:  Chicken  pox,  cholera  (Asutic),  diphtheria, 
erysipelas,  influenza,  measles,  meningitis  (cerebrospinal),  ophthalmia  neonatorum,  plague,  poliomyelitis. 
ruDeiia,  scarlet  fever,  smallpox,  trachoma,  tuberculosis,  typhoid  fever,  typhus  fever,  whooping  cough, 
and  yeuow  fever.  Chancroid,  gonorrhea,  and  syphilis  must  oe  reported  on  special  forms  obtainaDle  from 
tlie  State  board  of  health. 

File  number 

Disease  (or  suspected  disease) 

Date  of  onset Date  of  first  visit 

Patient's  name 

Age Sex Color Married  or  single? 

Kesidence  (full  and  exact) 

County Post  office , 


Date  of  this  report. 


(Physician's  signature.) 


(Physician's  address.) 


Card  2. 


WEEKLY  MORBtDITT  REPORT. 

Report  for  week  ended  Saturday  * ,19 

from ,  County  of ,  Wisconsin. 

(Township,  village,  or  city.) 


Disease. 


Chicken  pox 

Diphtheria 

Erysipelas 

Influenza 

Measles 

Meningitis  (cerebrospinal). 
Ophthahnia  neonatorum. . 

Poliomyelitis 

Rubella 


New  cases 
notified 


Disease. 


Scarlet  fever 

Smallpox 

Trachoma 

Tuberculosis 

Typhoid  fever 

(Chancroid. 
Venereal  dlsease8<  Gonorrhea . 

(syphilis... 
Whooping  cough 


New  cases 
notified. 


*  Pleaae  mall  this  report  Saturday. 

If  a  case  of  Asiatic  cholera,  pl^ue,  typhus  fever,  or  yellow  fever  occurs,  report  it. 
Mail  a  card  every  Saturday.    When  no  cases  have  been  reported  during  the  week, 
write  "No  cases  reported  "  on  the  card  and  mail  as  iisual. 


(Signature  of  health  officer.) 


If  they  are  not  supplied  with  certain  material  we  immediately 
see  that  they  are  supplied  with  all  the  material  we  are  able  to  supply 
to  local  health  oflScials.  They  are  sent  report  cards,  rules  and  regu- 
lations of  the  State  board  of  health,  medical  procedure  in  condensed 
form.  We  are  distributing  placards  at  a  nominal  cost,  uniform  in 
type,  to  all  health  officers  for  quarantining  and  placarding.  We 
have  two  types  of  report  cards,  one  on  the  franking  system  and 
the  other  in  localities  of  less  than  750  population  furnished  by  the 
State  board  of  health.  We  have  insisted  on  this — ^that  every  Sat- 
urday night  the  health  officer  mail  a  report  to  the  State  board  of 
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health.  Whether  there  were  any  cases  of  communicable  diseases 
reported  to  him  or  not,  we  ask  that  the  report  come  in  just  the  same, 
so  that  on  Monday  we  are  able  to  get  quite  a  large  and  complete  report 
of  the  communicable  disease  situation  in  the  State  of  Wisconsin. 
It  might  be  interesting  to  you  to  know  that  while  we  made  no  especial 
effort  in  years  past,  yet  10  per  cent  of  our  health  oflScers,  although 
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reported  to  us,  were  unaware  that  they  had  been  appointed  to  the 
position.  Twenty  per  cent  of  them  had  not  qualified  for  the  posi- 
tion or  taken  the  oath  of  office,  and  we  found  that  about  40  per  cent 
of  the  entire  number  of  1,741  local  health  officers  were  not  supplied 
with  the  official  rules  and  regulations  and  could  not  reasonably 
be  expected  to  intelligently  enforce  the  requirements  because  the 
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outgoing  health  officer  failed  to  turn  over  the  records  and  the  new 
man  did  not  know  about  them.  As  a  result  of  our  work  we  have  had 
an  increase  in  the  morbidity  reports  in  the  State. 

Here  is  a  chart  (fig.  1)  showing  the  number  of  health  jurisdictions 
in  Wisconsin  reporting  communicable  diseases  each  month  from  Sep- 

RUUBSl  OF  WEEKLY  MORBIDITY  REPORTS  RECEIVED 
FROII  LOCAL  HEALTH  OFPIGHIS  BY 
WISCOHSIN  STATE  BOARD  OP  HEALTH 
OR  EACH  DAY  OF  A  TYPICAL  WBGK, 
(DfiCaCBiR  11  -  16 »   1980) 
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MONDAY    WbSDAX    *  WEDNESDAST  THURS.  '  FRIDAY    '     SAT. 


Figure  2. 


tember,  1918,  to  April,  1921.  They  range  from  the  beginning  in 
1918,  when  we  were  running  on  an  ordinary  scale,  about  200  making 
report  of  diseases  each  month,  up  to  700,  the  highest  peak  we  had 
achieved  in  April,  1921 — ^that  is,  we  have  500  reporting  communicable 
diseases  each  month  over  what  was  the  ordinary  average  at  the 
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FIGURE  3. 
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beginning  of  the  campaign  that  we  put  forth.  Regarding  the  report- 
ing on  Saturday  night— the  number  reporting  cases  on  Mondaj 
was  100;  on  Tuesday,  59  (and  I  want  to  say  that  it  takes  a  couple 
of  days  to  reach  the  central  office  from  some  sections  in  the  northern 
part  of  the  State);  on  Wednesday,  46;  Thursday,  11;  Friday,  9: 
Saturday,  11;  showing  that  the  Saturday  night  habit  has   really 

made  its  impression  on  the 
health  officer.    The   total 
number  reporting  cases  for 
the  week  was  235 ;  the  total 
number  for  the  week  not  re- 
porting cases  was  849,  mak- 
ing a  total  number  of  re- 
ports received  each  week  of 
1,084,  either  cases  reported 
or  cases  not  reported.     We 
have  here  a  chart   (fig.  2) 
showing  the  number  of 
Icx^al  health  officers  report- 
ing "No  case  reports" — 
that  is  the  dark  line,   and 
then  the  other  line  gives  the 
number  of  health  officers  re- 
porting one  or  more  cases 
of  communicable  diseases. 
Here  is  the  line  on  Mondav. 
and  it  drops  down  to  "No 
case  report"  and  to  "Cases 
reported"    on    Saturday 
nearly  to  a  negative  quan- 
tity. 

We  keep  in  the  office  a 
thermometer  index  (fig.  3), 
and  this  index  is  based 
upon  the  morbiditv  reports 
monthly  for  a  period  of  five 
years.  We  have  established 
a  stationary"  index  of  what 
we  consider  normal  for  a  period  of  five  years  of  reportable  commu- 
nicable diseases.  I  want  to  say  right  here  that  while  the  use  is 
limited  to  which  you  can  really  put  a  procedure  of  this  character,  yet 
the  effect  it  has  upon  members  of  the  legislative  body  is  verj^  valuable 
indeed  when  they  come  into  flie  office  and  see  what  is  being  done. 
Wo  keep  moving  this  index  up  to  see  how  close  we  are  coming  to  the 
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normal  index.  If  we  go  over  we  know  something  is  wrong.  We 
determine  in  which  locality  the  increased  incidence  is  occurring,  get 
in  touch  with  that  locality,  and  send  assistance  there  if  necessary  in 
order  to  help  control  the  situation.    This  is  worked  out  a  little  like 

NUUBER  OF  CASES  07  POLIOMYELITIS 

iCepohted  manually  in  the  state  or  Wisconsin » 

WITH  ANIIUAL  DEATH  RATES  PER  100,000  POPULATION. 
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the  Massachusetts  system  developed  some  years  ago,  where,  I  believe, 
they  use  the  hands  of  the  clock  instead  of  the  thermometer  as  an 
index  in  disease.  We  keep  a  chart  of  all  the  larger  cities,  but  not  of 
the  spot-map  type.  That  chart  is  large  and  we  use  our  pins  to  indi- 
cate the  number  of  communicable  diseases  in  the  city. 
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I  want  to  show  you  here  (fig.  4)  the  number  of  cases  of  polio- 
myelitis reported  annually  in  the  State  of  Wisconsin,  with  annual 
death  rates  per  100,000  population.  The  dark  line  shows  the  deaths 
per  100,000  population.  From  1910  over  to  1915  we  run  along  with 
the  number  of  cases  reported  paralleling  pretty  well  the  number 

lUUBER  or  CASES  OP  TUBKRCULOSIS 
RXPORTED  AHHUALLT  IN  THE  STATE  OF  1Z8C0I8IE* 
WITH  AIHUAL  DEATH  HATE^  PER  100.000  POPOUTIOV. 
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of  deaths.  In  1915  we  had  an  epidemic  which  aroused  the  people 
considerably,  so  that  we  went  up  to  475  cases  reported.  At  that 
time  we  had  a  death  rate  of  3  per  100,000  population  in  the  State. 
Up  to  1920  we  had  our  little  jumps.    A  peculiar  thing  might  be 
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noted  here.  We  had  a  very  serious  epidemic  in  the  autumn  of  1918, 
starting  in  the  southwestern  part  of  the  State,  which  alarmed  us 
really  very  materially.  For  some  reason  when  the' influenza  struck 
us  we  heard  nothing  more  of  poliomyelitis,  and  really  it  subsided  and 
we  have  not  had  much  since. 
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I  am  simply  saying  this  to  show  the  results  of  more  or  less  con- 
centrated, intensive  activity  along  the  lines  of  morbidity  reports. 

The  number  of  cases  of  tuberculosis  reported  (fig.  5)  are  indi- 
cated here  by  the  dotted  line  at  the  top  and  the  number  of  deaths  per 
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time  to  accumulate  a  million  in  mortality.  I  have  gotten  by  this  sys- 
tem more  than  a  million  in  relatively  a  few  years  out  of  by  no  means 
the  complete  morbidity  we  could  have  obtained.  Any  representative 
of  these  21  States  can  find  out  from  the  charts  through  inspection  and 
a  little  counting  how  his  State  stands.  I  do  not  put  out  at  this  time 
any  criterion  for  the  admissibility  of  States.  I  do  desire,  of  course, 
that  representatives  of  all  of  the  States  which  have  morbidity  report- 
ing shall  look  into  these  figures  and  find  out  about  how  his  own  State 
stands. 

I  feel  very  confident  these  21  can  be  accepted  at  the  present  time 
as  registration  States  for  morbidity.  It  will  not  mean  anything  like 
perfection,  but  it  will  denote  a  state  of  progress  quite  as  satisfactory 
as  that  with  which  the  mortality  officials  started  out  in  this  country. 
I  am  not  prepared  to  discuss  the  thing  in  detaU,  but  I  wiU  simply 
call  your  attention  to  these  several  charts,  which  you  can  examine  at 
your  leisure  in  order  that  you  may  make  some  criticisms,  and  I  may 
say  that  you  can  criticize  the  things  that  are  said  about  your  own 
States.  You  will  find  some  blank  years  for  some  of  the  States  con- 
cerned. It  has  been  necessary  in  some  cases  to  correspond  with 
States,  and  we  find  some  States  incomplete  for  the  reason  that  at  the 
time  this  was  started  some  diseases  were  not  notifiable  in  some  States, 
such  as  the  State  of  New  Jersey,  which  at  the  outset  did  not  require 
the  registration  of  cases  of  measles.  I  had  recourse  to  the  corre- 
spondence between  the  Public  Health  Service  and  the  various  States 
for  such  figures  as  I  could  not  obtain  in  the  printed  reports,  and 
correspondence  with  secretaries  of  boards  of  health  relative  to  items 
of  sickness  or  morbidity  that  seemed  to  be  missing  in  these  four 
diseases.  I  am  very  grateful  to  the  secretaries  who  have  been  kind 
enough  to  answer  inquiries  along  these  lines.  This  material  is  not 
at  all  exhaustive,  but  it  is  completely  representative  and  does  form  a 
satisfactory  basis,  and  I  would  like  to  see  this  conference,  if  the 
Surgeon  General  approves,  do  something  to  start  a  morbidity  regis- 
tration area.  I  think  it  could  be  done  within  three  or  four  months, 
unless  congressional  action  is  necessary,  and  I  hope  that  this  is  one 
time  that  congressional  action  will  not  be  necessary.  I  certainly 
hope  it  is  possible  to  at  least  initiate  the  formation  of  a  registration 
area  for  morbidity  within  the  appropriations  now  available.  There 
has  been  a  considerable  amount  of  work  done  and  it  is  not  necessary 
to  bring  it  exactly  down  to  date  to  start.  I  hope  this  will  commend 
itself  to  the  State  health  officers  and  that  at  as  early  a  date  as  pos- 
sible they  will  give  the  Surgeon  General  the  information  he  will 
need  to  carry  out  this  purpose. 

Dr.  Gumming.  I  wish  to  thank  Dr.  Fulton  for  his  report,  and  I  may 
say  in  passing  that  for  three  successive  years  we  have  asked  an  ap- 
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propriation  for  this  purpose.  I  hope  that  we  can  do  something  in 
spite  of  the  lack  of  it.  What  is  the  pleasure  of  the  conference  with 
reference  to  this  report!  It  is  open  to  discussion  and  I  am  sure  we 
would  be  glad  to  hear  from  some  of  our  guests  if  they  should  care 
to  discuss  it. 

Dr.  Leathebs.  I  should  like  to  ask  Dr.  Fulton  three  or  four  ques- 
tions in  regard  to  these  tabulations.  Just  what  kind  of  forms  were 
used  in  obtaining  these  reports?  What  was  the  method  of  getting 
reports  which  were  tabulated  and  the  percentage  of  physicians  making 
reports  upon  the  request  from  the  proper  official?  Then,  what  is 
your  opinion  in  regard  to  the  accuracy  of  the  reports  made  so  far  as 
the  diagnosis  is  concerned,  with  a  view  of  determining  the  value  of 
the  reports  ?  I  ask  these  three  questions  for  the  reason  that  I  want 
to  get  your  idea  on  these  three  points  based  on  your  investigation. 

It  seems  to  me  that  the  question  of  morbidity  reporting  is  an  ex- 
ceedingly important  one  and  in  our  State  we  have  given  considerable 
attention  to  this.    During  the  past  several  years  we  have  gone  into  it 
carefully  with  the  physicians  of  the  State  with  a  view  of  obtaining 
the  very  best  rteults  possible  considering  the  fact  that  there  are  a 
great  many  difficulties  involved.    I  know  of  no  questions  that  face 
the  health  officers  to-day  that  are  fraught  with  more  real  difficulty 
than  obtaining  accurate  morbidity  reports.    In  the  first  place,  I  thii^ 
the  medical  men  of  my  State  are  as  cordial  toward  making  reports 
as  the  medical  men  of  any  State  but  there  is  an  aversion  on  the  part 
of  the  medical  men  relative  to  making  reports,  especially  in  the  re- 
porting of  venereal  diseases  and  tuberculosis,  on  clinical  cards,  and 
the  reporting  of  acute  infectious  diseases  within  24  hours.  -     ^r] 

The  report  which  Dr.  Fulton  made  touching  upon  the  great  neces- 
sity of  having  a  morbidity  registration  area  seems  to  me  a  thing  of 
the  greatest  importance.  Gentlemen,  I  do  not  belive  that  the  Static 
health  officers  will  ever  be  able  to  handle  morbidity  reporting  unless 
we  are  assisted  by  the  General  Government  in  some  way.  As  I  said 
yesterday  in  referring  to  this  particular  problem,  we  have  been  able 
to  get  over  90  per  cent  of  the  physicians  in  Mississippi  to  make  the  re- 
ports within  a  certain  time,  but  when  you  begin  to  request  the  physi- 
cians to  make  the  report  on  a  card  giving  certain  data  that  is  another 
and  more  difficult  question,  especially  if  you  wish  to  obtain  that  re-^ 
port  within  24  hours  of  the  diagnosis,  which  is,  of  course,  essential 
if  you  are  going  to  control  actute  infectious  diseases.  The  physicians 
are  averse  to  that  and  they  somtimes  complain  of  the  lack  of  time  for 
such  reports,  which  is,  of  course,  ridiculous.  At  the  same  time,  if 
we  could  get  Federal  support  and  backing,  and  arouse  pride  in  the 
competition  between  the  different  States,  this  rivalry  in  the  making: 
of  morbidity  reports  would  bring  about  good  results,  just  as  there 
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of  25,000  population  to  have  a  full-time  health  officer  includes  this 
city,  and  also  we  have  been  able  under  another  law  to  compel  them 
to  put  in  a  chlorinating  plant,  so  that  we  believe  the  typhoid  situation 
in  'that  city  will  be  now  under  control,  and  if  we  can  eliminate 
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typhoid  in  that  city  we  can  practically  eliminate  typhoid  from  the 
State  of  Wisconsin  as  far  as  original  cases  are  concerned. 

Here  are  the  cases  of  smallpox  from  1910  to  1920  (fig.  7),  The 
deaths  from  smallpox  are  increasing,  stimulating  interest  toward 
vaccination.  AVe  had  0.1  death,  so  to  speak,  for  every  100,0(X) 
population  in  1910,    Up  in  1920  we  had  0.3  death  for  every  100,000 
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population  from  smallpox.  After  we  put  into  operation  our  plan  of 
better  morbidity  reports,  while  we  have  0.3  death  per  100,000  popu- 
lation, we  have  the  reports  of  1920  running  up  to  6,400,  when  our 
reports  in  1913  and  1914  were  3,000,  and  in  1910  and  1911  were  700 
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or  800  cases  per  year,  and  yet  we  are  not  getting  all  the  cases  of 
smallpox  reported. 

In  diphtheria  (fig.  8)  we  find  that  we  have  in  1910  a  death  rate 
of  19  per  100,000  population,  while  we  now  have  a  death  rate  of  14, 
or  13.5  per  100,000  population.    We  had  cases  reported^  1910  up 


32 


TBANSACTIONS  OF  NINETEENTH  ANNUAL  CONFERENCE. 


jHnniBER  OF  CA8IS  OF  80ARLET  nmCR 
REPORTED  AHHUALLT  ZH  THE  STATE  OF  nSCOISIf^ 
WITH  AHHUAI.  DEATH  RATES*  PER  100^000  POPDUnOI* 


REPORTED  OASES 

DEATH  RATES  PER 
lOO^OOO  POPUUTZONt 


I 
1 


I& 


10 


X 
0 


f 

I 


f-4 


•13  «14  Us'^ie-  •17*U8'«19  it 


6000 


5000 


4000 


3000 


2000 


1000 
800 

600 

400 
200 


1930  'll   '13  »13  «14  US  •le  •!?  •  U8- US  1930 

TEARS. 

FlOtTBB  11. 


i 


BEPOBTS  OF  GOMMTTTBES. 


88 


to  1913  and  1914  of  about  2,000.    Now  we  have  a  lower  death  rate 
per  100,000  population  and  we  have  in  1920,  3,500  cases  reported. 

The  question  of  whooping  cough  we  find  a  pretty  serious  one,  and 
a  very  difficult  disease  to  have  reported.    Back  in  1910  (fig.  9)  we 
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had  876  cases  reported,  with  a  death  rate  of  about  6  per  100,000 
population.  As  a  result  of  the  campaign  you  will  note  that  we  have 
increased  somewhat.  The  number  of  deaths  from  whooping  coug^ 
were  about  10  per  100,000  and  we  have  had  6,290  cases  reported,  ^j^^ 
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Cerebrospinal  meningitis  (fig.  10).  You  will  notice  the  line  here 
as  it  comes  up  with  better  reporting  to  about  220  cases  in  1920  and 
a  death  rate  of  about  9  per  100,000  population,  when  back  in  1910  we 
had  a  death  rate  of  about  21  per  100,000  population. 

Scarlet  fever  (fig.  11)  is  the  disease  we  are  having  more  trouble 
with,  I  believe,  in  Wisconsin  than  any  other  disease.  We  have  been 
lower  in  our  death  rate  in  Wisconsin  from  communicable  diseases 
than  the  registration  area,  but  we  have  been  higher  on  scarlet  fever. 
We  have  appreciated  that.  We  have  done  everything  we  know  how 
within  reason  to  try  to  reduce  the  death  rate  from  scarlet  fever.  In 
this  chart  the  dotted  line  shows  that  we  had  in  1917  the  high  peak  of 
about  7,000  cases  of  scarlet  fever  reported.  In  1917  we  had  a  death 
rate  of  10  per  100,000  population.  We  have  in  1920  nearly  6,000  cases 
reported  and  a  death  rate  of  about  8  per  100,000  population. 

I  think  that  covers  pretty  generally  the  situation.  Here  is  measles. 
(Fig.  12.)  The  epidemics  of  measles  come  rapidly  and  are  severe  at 
times,  and  the  general  idea  of  the  lay  population  is  that  you  are  going 
to  have  measles  sooner  or  later,  and  why  not  have  it.  Here  is  the  old 
form  of  ordinary  type  of  report  in  1910.  We  had  just  about  as  many 
cases  as  we  had  deaths  from  measles.  In  1915,  however,  we  had  an 
epidemic  of  black  measles,  so  called,  which  got  to  be  quite  serious, 
and  we  used  the  publicity  colunms  of  the  papers  warning  people  that 
measles  was  a  serious  malady,  and  we  began  to  get  better  reports. 
The  death  rate  for  measles  in  1910  was  8  per  100,000  population,  and 
our  death  rate  got  as  low  at  times  as  2  per  100,000.  That  was  just 
prior  to  the  epidemic.  Then,  in  1920,  our  death  rate  came  up  to  8  per 
100,000  population.  After  the  campaign  was  put  on,  instead  of  hav- 
ing 6,000  cases  reported  we  had  19,800  cases  of  measles  reported  last 
year. 

I  think  that  is  practically  all,  excepting  that  while  we  had  7.12 
deaths  per  100  cases  reported  and  Dr.  Fulton's  published  report 
gave  5.95,  we  can  now  come  in  way  under  the  line  on  that  proposition. 

We  are  endeavoring  to  work  with  our  neighboring  States  by  re- 
porting cases  of  communicable  disease  occurring  in  Wisconsin  coun- 
ties bordering  on  other  States.  We  hope  to  do  this  better  than  we 
have  in  the  past.  We  have  been  reporting  to  Iowa,  Illinois,  Michi- 
gan, and  Minnesota.  We  get  reports  from  Minnesota  and  they  get 
reports  from  us.  We  are  sending  reports  to  Iowa  and  Illinois,  and 
across  the  lake  to  Michigan,  but  while  we  are  not  hearing  from  them 
now,  I  am  very  sure  we  are  going  to  in  the  future. 

I  want  to  emphasize  that  Dr.  Olesen,  in  charge  of  this  work,  has 
been  very  painstaking.  He  has  been  very  patient  and  I  believe  his 
work  is  not  one  of  temporary  benefit  but  is  going  to  leave  permanent 
results.    The  medical  men  want  to  know  and  the  people  generally 
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want  to  know  whether  we  can  really  make  some  use  of  these  reports, 
and  I  am  sure  that  we'  can.  We  sent  out  a  slogan  that "  The  first  case 
of  communicable  disease  in  a  community  is  the  serious  case,"  and 
when  we  are  asked  what  constitutes  an  epidemic  in  a  locality  we  say 
one  case  of  a  communicable  disease  is  really  the  starting  of  an  epi- 
demic imless  it  is  properly,  controlled.  If  we  had  the  extra  backing 
of  the  United  States  Public  Health  Service  in  having  the  people 
held  responsible  for  the  reporting  of  cases  of  communicable  disease 
I  believe  that  on  the  main  communicable  diseases  at  least  we  can  get 
as  full  reports  as  we  had  upon  mortality  and  birth  reports.  It  re- 
quires great  effort,  but  the  results  that  are  apparently  manifesting 
themselves  encourage  us  at  least  to  feel  more  hopeful. 

Dr.  Rankin.  Before  Dr.  Harper  sits  down — ^he  apparently  has 
given  a  great  deal  of  thought  to  this,  and  the  whole  thing  comes  down 
to  the  question  of  how  to  organize  a  registration  area — I  would  like 
Dr.  Harper  to  give  some  constructive  suggestions. 

Dr.  Habfer.  I  do  not  believe  I  can  answer  the  question  of  how  to 
organize.  We  do  not  know  that  we  have  the  proper  system  nor  the 
best  system  for  obtaining  these  reports.  It  is  a  system  we  have  put 
into  effect,  and  it  has  given  us  really  encouraging  results.  We  are 
establishing  a  bureau  for  morbidity  reports  and  holding  the  head  of 
that  bureau  responsible  for  the  return  of  reports.  I  want  to  say  here 
that  the  efforts  put  forth  in  the  last  two  years  have  required  the 
services  of  one  medical  man,  although  he  has  done  a  lot  of  other  work 
in  cbn junction  with  this,  one  clerk,  and  a  stenographer.  That  is  the 
personnel  in  the  office. 

Just  how  to  organize  a  registration  area — ^I  would  not  want  to  ex- 
press a  plan  of  procedure  without  giving  it  more  thought.  We  do 
not  know  that  we  are  right ;  that  is,  we  do  not  know  that  we  have  the 
best  procedure,  but  we  have  a  procedure  that  is  much  better  than  any- 
thing we  had  before  and  that  is  giving  us  results.  Back  of  it  aU  is  the 
necessity  of  getting  the  cooperation  of  the  medical  profession.  I 
might  add  a  little  to  that.  We  have  clinics  and  we  have  various  lines 
of  activities.  In  certain  localities  the  medical  men  worked  right 
against  us  and  in  other  localities  they  cooperate  with  us.  We  sent 
to  certain  gentlemen  in  the  medical  profession  in  Wisconsin  a  letter, 
which  is  practically  a  copy  of  a  letter  sent  out  by  Dr.  Kankin  in 
North  Carolina,  which  seemed  to  have  had  excellent  effect  on  the 
medical  profession  of  his  State.  It  is  a  most  remarkable  letter,  right 
to  the  point,  and  the  physicians  have  no  comeback. 

Dr.  Welch.  I  began  reading  my  report  yesterday  to  the  Confer- 
ence of  State  and  Provincial  Health  Authorities  of  North  America 
at  9.30.  After  some  hours,  time  was  called,  and  I  beg  leave  to  finish 
my  report  this  morning.    I  have  here  a  tabulated  statement  of  the 
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work  on  communicable  diseases  of  the  States,  37  having  reported.  I 
think  each  of  the  health  officers  would  be  very  much  interested 
this  tabulated  report  and  I  would  like  them  to  take  it  home  \^th  tha 
GO  that  next  year  they  can  answer  the  questionnaire  more  intdt 
gently.  While  wandering  down  through  the  Old  South  Church  tbs 
morning  I  picked  up  something  that  I  thought  would  probably  be 
interesting  in  an  assembly  discussing  communicable  diseases  :  *'*'  Bos- 
ton, August  13, 1776.  This  certifies  that  Ebenezer  Simpson  has  beei 
80  smoked  and  cleansed  as  that  in  our  opinion  he  may  be  permitted 
to  pass  into  the  country  without  danger  of  communicating  siiiallpK)x 
to  anyone.  (Signed)  John  Scully — Nathaniel  Atherton,  selectmen 
of  Boston." 

Dr.  Love.  Just  a  word  in  regard  to  the  cooperation  of  the  average 
physician.    Dr.  Hayne  spoke  a  few  minutes  ago  about  the  reward 
and  I  think  it  strikes  the  nail  on  the  head.    What  does  the  average 
physician  get  for  the  time  and  trouble  of  reporting  these  varioiB 
things?    I  believe  the  system  we  have  in  Denver  is  a  very  good  one, 
namely,  each  week,  throughout  the  winter  at  least,  a  journal  is  pub- 
lished by  the  county  medical  society  and  in  that  bulletin  our  local 
health  officer  gives  a  brief  summary  of  the  cases  of  communicable 
and  contagious  diseases  which  have  been  reported  during  that  w^eek 
and  the  cases  which  are  in  progress  for  the  same  period.    In  that  way 
it  reminds  each  man  that  he  has  seen  such  and  such  a  ease  and  he: 
must  report  it  and  it  stimulates  each  individual  to  do  that  one  little 
thing  which  is  of  such  interest  to  us  all.    If  throughout  the  State 
each  man  could  receive  a  weekly  or  perhaps  a  monthly  announce- 
ment  of  the  new  cases  in  progress  it  would  post  him  as  to  changes 
and  it  would  post  him  to  be  on  the  watch  for  new  cases  which  perhaps 
are  just  starting  an  epidemic  in  his  own  city.    I  think  that  such  a 
report  can  be  taken  care  of  at  very  slight  expense  and  would  give 
the  men  that  added  stimulus  which  is  so  greatly  needed  in  this  work 
of  cooperation. 

Dr.  ScHBRESOHEWSKT.  Time  is  passing  and  I  will  now  ask  Dr. 
Fulton  to  close  the  discussion. 

The  Surgeon  General  wished  me  to  say  that  he  was  called  away 
for  a  short  time  and  will  soon  return. 

Dr.  Fulton.  Mr.  Chairman,  I  do  not  think  that  the  formation  of 
a  morbidity  registration  area  needs  to  await  a  time  when  we  are  per- 
fectly clear  as  to  any  more  than  the  fundamental  essentials  of  such 
an  undertaking.  I  think  that  they  are  very  simple  and  that  the  data 
here  presented  are  sufficient  to  give  a  starting  point  which  will  soon 
bring  that  about  without  very  much  deliberation.  The  actual  obtain- 
ing  of  complete  morbidity  reports  is  something  of  a  chimera.  One 
must  start  with  the  understanding  that  the  best  you  can  get  is  the 
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current  case  that  comes  to  the  attention  of  the  physicians.  That  is  all 
you  are  going  to  get  by  means  of  the  report  card  and  for  some  dis- 
eases that  is  rather  small.  I  have  reflected  in  my  time  how  embar- 
rassed  I  would  be  if  I  should  get  all  the  information  available  regard- 
ing whooping  cough.  What  is  available  is  less  than  I  want.  One 
must  not  start  with  the  notion  that  he  is  going  to  get  complete  report- 
ing on  account  of  what  we  have  already  brought  out  many  times  in 
the  discussion.  But  the  diflFerence  between  successful  and  practical 
reporting  is  largely  the  difference  between  more  and  most.  If  there 
is  not  a  law  in  the  State  which  makes  it  mandatory  upon  the  physi- 
cians to  report  at  least  the  main  group  of  infectious  diseases  I  do 
not  think  really  good  progress  can  be  expected.  Anybody  who  goes 
into  the  registration  of  morbidity  must  do  exactly  what  was  done 
with  respect  to  registration  of  mortality  and  births.  Those  things 
were  slow  and  painstaking,  and  so  must  this  necessarily  be,  and  we 
are  dealing  with  a  problem  of  much  greater  magnitude.  Anybody 
who  goes  into  this  game  must  be  willing  to  receive  a  punch  and  he 
must  have  some  aptitude  or  other  for  delivering  a  punch.  He  must 
know  something  about  the  performance  and  practice  of  the  physicians 
in  his  State. 

In  Maryland  at  least  our  experience  with  the  registration  of  births 
and  deaths  gave  us  long  ago  one  of  the  means  that  we  apply  now  in 
the  registration  of  morbidity — ^that  is  to  say,  every  single  physician 
in  the  Sjtate  of  Maryland  has  a  card  in  the  bureau  of  vital  statistics. 
He  has  a  card  for  deaths,  births,  and  communicable  disease.  He  has 
a  record  of  his  performance  from  year  to  year.  This  is  not  of  current 
use ;  it  is  not  consulted  every  day ;  but  the  physicians  do  know  that 
there  are  pecuniary  consequences  in  case  of  failure  to  report  infec- 
tious diseases.  It  is  an  undertaking  requiring  patience  to  educate 
physicia-ns  in  matters  of  this  sort.  Prior  to  1907  we  did  not  have  in 
Maryland  an  effective  registration  law  for  the  communicable  dis- 
eases. Our  first  conviction  was  a  case  of  smallpox,  and  some  of  these 
major  diseases  will  be  the  diseases  on  which  you  will  win  your  first 
cases.  But  in  the  course  of  a  little  while,  when  you  bring  them  to 
grand  jury  proceedings,  there  is  where  your  first  efforts  will  come. 
It  is  even  worth  while  to  do  a  little  selective  prosecution,  and  I  advise 
you  to  keep  watch  on  the  most  prominent  professors  in  your  State. 
Our  case  involved  such  a  professor  in  a  university  and  we  have  been 
on  the  trail  of  a  professor  in  obstetrics.  We  are  now  quite  sure  he  is 
reporting  all  of  his  deaths.  We  must  be  patient  about  these  things. 
I  do  not  feel  at  all  able  to  recall  the  many  questions  that  were  pro- 
pounded. What  was  Dr.  Rankin's  point?  Have  I  answered  it  or 
can  I  now? 

Dr.  Rankin.  I  was  going  to  make  a  motion,  but  if  you  will  make  it 
it  will  save  me  the  trouble.     I  want  this  conference  to  definitely 
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instruct  your  committee  to  bring  in  recommendations  for  standards 
of  admission  to  the  registration  area.    I  think  it  is  time  for  action. 

Dr.  MgCormack.  I  would  like  to  suggest  that  the  committee  and 
the  Surgeon  General's  OflBce  formulate  plans  and  be  given  the  power 
to  act,  so  that  it  can  be  done  before  the  next  meeting.  It  was  agreed 
four  years  ago  that  it  be  done  that  year.  If  there  is  any  way  we  can 
make  the  instructions  mandatory  I  would  like  to  make  them  as 
mandatory  as  possible,  so  that  it  can  be  done. 

Dr.  Crumbine.  I  would  like  to  call  the  Chair's  attention  to  the  fact 
that  in  yesterday's  program  the  committee  on  resolutions  passed  a 
resolution  asking  the  Surgeon  General  to  create  a  morbidity  regis- 
tration area.    That  action  has  been  taken. 

Dr.  Kei^let.  I  would  like  to  report  as  chairman  of  the  conmiittee 
that  at  any  time  the  Public  Health  Service  feels  it  is  ready  to  start 
we  will  do  our  part.    We  have  not  felt  it  was  our  business  to  start  it. 

Dr.  MoCoRMACK.  It  is  time  it  should  be  done. 

Mr.  Hatne.  I  would  like  to  suggest  that  this  model  law  be  limited  to 
not  more  than  300  words,  as  it  is  impossible  to  get  the  legislature  to 
pass  anything  longer. 

Dr.  Fuim)N.  I  should  like  to  call  attention  to  one  kind  of  obstacle 
that  is  found  in  many  States  to  complete  morbidity  reporting.  The 
big  cities  are  in  general  in  the  way  of  registration  of  all  kinds.  When 
I  say  big  cities,  I  mean  cities  which  are  of  sufficient  size  to  consider 
themselves  more  than  half  of  a  given  State.  I  do  not  intend  to 
specify  any  cities,  but  there  are  quite  a  number  of  cities  all  over  the 
country  which  either  do  not  account  to  the  State  health  officers  for 
their  current  morbidity  or  do  so  in  a  very  imperfect  manner  and  with 
very  considerable  delay.  I  want  to  say,  moreover,  there  are  States 
in  which  it  is  quite  clear  that  the  registration  of  morbidity  is  con- 
siderably better  under  rural  conditions  and  small  town  conditions 
than  it  is  under  the  conditions  of  medical  practice  in  the  large  cities. 
I  think  that  is  because  the  municipal  health  officers  are  more  sensi- 
tive against  legal  proceedings — they  do  not  pack  a  punch  and  they 
do  not  care  to  receive  one.  This  has  no  particular  application  within 
the  walls  of  this  room,  but  it  is  a  fact.  I  will  take  the  liberty  to  state 
that  it  is  my  general  impression  that  the  State  of  Massachusetts  itself 
has  at  times  suffered  in  that  respect  and  that  kind  of  delinquency  may 
prove  to  be  very  embarrassing.  I  remember  a  state  of  affairs  when  the 
predecessor  to  Dr.  Kelley  had  great  difficulty  in  obtaining  informa- 
tion  from  the  many  towns  that  there  are  in  Massachusetts.  In  the 
State  of  Maryland  at  the  present  time  we  get  reports  from  the  re- 
motest towns  and  hamlets  faster  than  we  do  from  the  city  of  Balti- 
more. The  situation  is  improving,  however,  and  the  present  com- 
missioner of  health  was  formerly  in  the  bureau  of  communicable 
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diseases  in  the  department.  I  can  see  in  his  new  position  that  he  has 
an  entirely  new  view  in  regard  to  the  State's  responsibility.  I  am 
confident  that  in  other  States  besides  Maryland  it  will  be  found  that 
the  large  cities  are  frequently  quite  as  reluctant  as  any  practicing 
physician  to  turn  over  their  information  concerning  infectious 
diseases. 

Begarding  the  time  of  report.  Every  health  officer  does  not  wait 
until  the  end  of  the  week — ^he  sends  in  his  report  every  night.  His 
list  must  come  in  within  24  hours.  I  do  not  mean  we  hold  him  to  very 
stringent  account,  for  the  very  best  you  can  do  will  be  occasionally 
broken  down  as  occurred  to  some  extent  during  the  epidemic  of 
'\flu."  Then  the  medical  profession  had  no  time  in  the  24  hours 
to  sit  down  and  write  out  a  separate  card,  yet  a  very  astonishing 
number  was  reported  and  in  an  extremely  short  time  we  had  more 
than  60,000  cases  of  influenza  recorded  in  the  State  department  of 
health.  We  do  not  propose  to  think  for  a  moment  that  was  all  of 
the  cases  that  did  come  to  medical  attention,  but  it  was  a  very  sub- 
stantial number.  I  should  never  have  supposed  that  any  contin- 
gency as  large  as  that  would  ever  have  occurred  in  the  life  of  one 
health  officer  and  it  showed  that  the  medical  men,  notwithstanding 
the  pressure  they  were  under,  were  able  to  report  and  did  so,  so 
that  not  only  the  good  will  but  the  laborious  attention  of  physicians 
can  be  gradually  won  if  you  are  patient  and  persistent  enough  and 
if  you  do  deal  summarily  with  that  very  small  fraction  of  the 
medical  profession  which  holds  itself  above  all  obligations. 

Dr.  ScHERESCHEWSKT.  What  is  your  pleasure  in  regard  to  this 
report?  I  may  say  that  the  only  thing  which  has  held  us  back 
from  taking  some  action  in  this  matter  has  been  our  inability  to 
impress  upon  the  Appropriation  Committee  that  we  ought  to  have 
a  little  money  for  this  purpose.  We  have  asked  in  the  past  three 
years  for  $100,000  to  establish  a  morbidity  registration  area  but 
they  have  been  unresponsive.  We  are  all  of  us  agreed  that  we  ought 
to  get  this  thing  going  and  I  believe  thoroughly  that  we  should. 
The  thing  is  for  you  gentlemen  to  help  us  get  it. 

Dr.  McCoRMACK.  I  move  that  the  committee  on  resolutions  be 
requested  to  memorialize  Congress,  calling  attention  to  the  neces- 
sity of  the  establishment  of  such  a  morbidity  registration  area  so 
that  the  people  of  the  country  may  know  the  ravages  of  disease. 

(Motion  carried.) 

Dr.  ScHERESCHEwsKT.  The  resolutions  committee  is  accordingly 
directed  to  prepare  a  resolution  memorializing  Congress  as  to  the 
needs  of  establishing  a  registration  area  for  morbidity.  We  will 
now  proceed  to  the  next  report,  which  is  that  of  the  committee  on 
sanitation  of  public  conveyances,  Dr.  Dowling. 
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Dr.  DowriNG.  We  will  make  this  very  brief.  The  report  is  signed 
by  Dr.  Hurty  and  myself.  The  other  members  of  the  committee 
were  furnished  with  copies  but  I  have  not  yet  heard  from  them. 

Dr.  Dowling  read  the  following  report: 

SANITATION  AND  PUBLIC  CONVEYANCES. 

It  is  the  sense  of  ^he  committee  that  the  regnlations  governing  the  sanitation 
of  pnbUc  conveyances,  adopted  at  the  conference  in  1020,  are  adequate ;  that  no 
changes  or  additions  are  needed. 

In  view  of  this  fact,  the  existing  conditions,  and  the  attitude  of  the  pubUc  in 
general,  the  committee  recommends: 

1.  That  the  State  health  commissioner  of  each  State  institute  an  educational 
campaign  calling  the  attention  of  the  public  to  the  efforts  of  the  railroad  au- 
thorities for  transportation  sanitation. 

2.  That  the  public  be  urged  to  give  assistance  in  every  way  possible  to  further 
the  plans  and  efforts  of  the  railroad  companies. 

3.  That  the  public  be  requested  to  note  violations  of  the  sanitary  law,  either 
State  or  Interstate,  on  all  boats,  trains,  etc.,  on  which  the  Individual  may  hap- 
pen to  be,  and  that  these  violations  be  reported  to  the  proper  authorities  with 
requests  that  the  law  be  enforced. 

4.  That  in  every  State  which  has  not  adopted  the  regulations  approved  by 
this  conference  the  State  executive  be  asked  to  use  his  influence  for  the  enact- 
ment of  the  regulations  into  a  State  law. 

Dr.  ScHEREscHEwsKT.  What  is  your  pleasure  regarding  this  re- 
port? 

Dr.  Kelley.  It  seems  to  me  that  we  should  not  dispose  of  this  re- 
port at  once  without  a  little  discussion.  The  opening  sentence  of  the 
chairman,  which  was  perfectly  natural  under  the  drcumstances,  his 
report  having  been  written  for  several  days  and  not  taking  into  con- 
sideration the  proceedings  of  yesterday^s  meeting,  Is  "no  change 
should  be  made  over  the  draft  adopted  a  year  ago.'^  The  Association 
of  Railway  Surgeons  sent  in  a  special  delegate  to  the  conference  yes- 
terday who  put  up  what  most  of  us  thought  was  a  fairly  reasonable 
request  that  these  regulaticHis  should  be  modified  very  definitely  cm 
the  point  of  excluding  sanitation  of  the  right  of  way,  that  is,  per- 
manent fixtures  attached  to  the  soil,  from  the  regulations  which  were 
designed  originally  to  affect  rolling  stock  engaged  in  interstate  com- 
merce. After  rather  acrimonious  discussion  two  States  of  the  Union 
decided  onc«  more  to  secede.  Kentucky  and  Michigan  decided  not 
to  join.  The  rest  of  us  thought  the  request  was  sufficiently  reason- 
able so  that  so  far  as  I  know  all  the  other  States  represented  voted  to 
adopt  this  proposed  change.  I  did  hope  that  for  once  we  might  put 
over  something  that  is  unanimous  at  one  of  these  conferences.  I 
woidd  suggest  that  the  matter  be  once  more  explained  as  it  was  so 
ably  yesterday  by  Dr.  McLaughlin,  and  perhaps  the  members  from 
Kentucl^  and  Michigan,  having  had  the  night  to  reflect  on  their  atti* 
tude,  may  be  able  to  join  the  rest  of  us  in  making  it  unanimous.    There 
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may  be  others  who  feel  we  should  not  dispose  of  this  hastily  without 
consideration  and  deliberation.  If  necessary,  I  think  we  should  have 
a  roll  call. 

Dr.  ScHEREscHEwsKY.  I  may  say  that  the  chairman  has  modified 
his  report  by  stating  "  except  as  amended  at  yesterday's  conference." 

Dr.  McCoRMACK.  After  having  the  matter  clarified  by  Dr.  Kelley, 
Kentucky  remains  in  the  same  attitude  it  did  yesterday. 

Dr.  SoHERESCHEWSKY.  What  is  your  pleasure  regarding  the  modi- 
fied report  which  Dr.  Dowling  has  made? 

Dr.  McCoRMACK.  I  move  that  it  be  received. 

Dr.  WiuLiAMS.  Second  the  motion  that  it  be  received  and  adopted 
as  amended. 

(Motion  carried.) 

Dr.  SoHERESCHEwsKT.  The  next  report  is  on  interstate  quarantine 
regulations,  Dr.  John  S.  Fulton. 

Dr.  Fulton.  There  is  a  sufficient  number  of  copies  of  the  report 
on  interstate  quarantine  regulations  for  every  person  to  have  a  copy, 
and  I  think  no  further  remarks  from  me  are  necessary.  I  beg  you 
to  receive  that  in  lieu  of  the  reading  of  the  regulations  which  are 
very  long. 

Dr.  ScHERESCHEWSKY.  I  would  Say  that  the  copies  are  here  and 
would  ask  you,  gentlemen,  to  help  yourselves.  What  is  your  pleasure 
regarding  the  report? 

(Moved  and  seconded  that  the  report  be  distributed  and  adopted.) 

Dr.  ScHEREscHEwsKY.  The  next  report  is  that  of  the  committee 
on  rural  sanitation,  Dr.  W.  S.  Rankin. 

RURAL  SANITATION. 

Dr.  Rankin,  In  making  this  report  I  am  reminded  of  a  story  that 
is  told  of  one  of  the  Senators  who  lived  in  my  State  some  years  ago. 
This  Senator  was  accustomed  to  indicate  a  great  deal  of  personal 
interest  in  the  affairs  of  his  constituents.  When  he  would  meet  a 
man  he  would  ask  about  his  family.  One  time  he  was  going  through 
court,  and  he  was  introduced  to  a  man.  "  My  friend,  how  is  your 
father?"  he  said.  "Senator,  my  father  has  been  dead  five  years," 
the  man  replied.  While  walking  through  the  court  a  few  minutes 
later  he  met  the  same  man  and  asked  about  his  father.  The  man 
said,  "  He  is  still  dead.  Senator." 

This  committee  has  reported  three  times.  We  have  made  the 
same  report  each  time.  We  have  not  changed  our  minds.  If  those 
interested  in  the  report  of  the  committee  on  rural  sanitation  will 
look  up  past  proceedings  they  will  find  just  where  we  stand.  In 
making  reports  heretofore  we  have  always  received  the  indorsement 
of  our  position  by  the  conference,  and  I  do  not  see  that  it  is  necessary 


42         TRANSACTIONS  OF  NINETEENTH  ANNUAL  CONFERENCE. 

to  jeopardize'  what  the  committee  has  done  by  submitting  another 
report  you  might  not  be  agreed  upon. 

Dr.  MoCoRMACK.  I  move  that  the  report  be  recjeived  and  the  com- 
mittee continued. 

(Motion  carried.) 

Dr.  LijMSDBN.  Since  the  conference  is  so  generous  in  continuing 
the  membership  of  the  committee,  I  think  we  ought  to  change  some- 
thing, and  I  suggest  a  change  in  the  name  of  the  standing  committee 
from  that  on  rural  sanitation  to  rural  health  work. 

Dr.  ScHEREsciiEWSKY.  I  think  that  is  a  very  excellent  suggestiton. 

Dr.  LuMSDEN.  I  make  that  as  a  motion. 

(Motion  seconded.) 

Dr.  SoHERBSCHEWSKT.  The  motion  has  been  made  and  seconded 
that  the  name  of  the  committee  on  rural  sanitation  be  changed  to  the 
committee  on  rural  health  work.  I  think  it  is  very  conmiendable, 
because  of  the  very  much  better  connotation  of  that  title. 

Dr.  Keixet.  I  do  not  think  we  need  any  discussion.  I  think  every 
member  of  this  conference  is  fully  aware  of  the  self-sacrificing  man- 
ner in  which  Dr.  Lumsden  has  devoted  himself,  heart  and  soul,  for 
the  last  10  years  to  the  progress  of  rural  health  work.  We  know 
that  progress  has  been  made  regardless  of  Dr.  Eankin's  very  cursory 
dismissal  of  the  committee  report.  Personally  I  feel  that  we  should 
not  pass  over  this  item  on  the  docket  until  we  have  a  brief  word 
from  Dr.  Lumsden  as  to  what  has  been  the  progress  as  he  sees 
it  during  the  past  year  in  this  country.  He  is  the  man  who  gets  the 
bird's-eye  view  of  the  whole  country,  and  I  would  like  to  know  if  he 
sees  anything  to  encourage  us  or  otherwise  in  the  progress  of  rural 
health  work  in  the  country. 

Dr.  Lumsden.  Further  on  in  the  program  is  a  subject,  "Cooperative 
demonstration  work  in  rural  sanitation,"  and  Dr.  Rankin  and  I,  and 
the  other  members  of  the  committee,  thought  that  under  the  discus- 
sion of  that  subject  w^  might  bring  out  certain  general  propositions 
which  we  have  in  mind  for  the  consideration  of  this  conference  rather 
than  delay  the  proceedings  by  taking  up  time  for  discussion  at  this 
moment,  since  the  subject  is  mentioned  specifically  at  that  time. 

Dr.  Kelley.  I  accept  Dr.  Lumsden's  apology  and  move  that  the 
motion  be  seconded. 

Dr.  OuMMiNo.  Is  there  any  further  discussion  ? 

Dr.  McCoRMACK.  I  want  to  move  that  the  conference  extend  a  vote 
of  thanks  to  Dr.  Welch  for  this  remarkable  compilation  on  the  study 
of  communicable  diseases.  It  is  very  remarkable,  and  as  we  get  the 
time  to  go  over  it  when  we  get  home  its  value  will  become  more  and 
more  apparent. 

(Motion  carried.) 
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Dr.  CuKMiNG.  I  feel  I  owe  the  conference  an  apology  for  my  ab- 
sence, but  I  promised  to  make  an  address  to  some  railroad  people  and 
was  placed  on  their  program  in  conflict  with  this  without  my  realiz- 
ing it.   The  next  report  is  that  on  trachoma,  Dr.  John  McMullen. 

TRACHOMA. 

Dr.  McMuLLBN.  In  order  that  I  may  say  those  things  which  I  want 
to  say  and  leave  those  things  which  I  should  not  say,  I  have  reduced  it 
to  writing.  There  are  two  things  in  trachoma  work  which  would 
seem  to  be  outstanding  in  importance.  One  is  to  proceed  and  find  the 
cause  of  trachoma  and  investigate  tentatively  the  etiology;  another 
thing  which  we  need  is  something  very  definite  as  to  what  should  and 
should  not"  be  done.  Personally,  I  think  the  present  status  of  the 
whole  thing  would  indicate  that  those  things  which  it  is  impossible  to 
state  definitely,  such  as  whether  this  particular  child  is  suffering 
from  a  communicable  eye  disease,  should  be  excluded  in  view  of  the 
difficulty  in  making  diagnoses.  Even  those  follicular  cases  where 
they  have  been  diagnosed  as  follicular  conjunctivitis  and  where 
folliculosis  is  well  marked,  might  well  be  excluded  from  school  until 
cured,  because  they  are  readily  curable  and  it  should  be  done. 

(Dr.  McMullen  read  the  following  paper:) 

The  trachoma  campaign  during  the  present  fiscal  year  has  been  much  ham- 
pered on  account  of  lack  qt  funds,  the  appropriation  for  the  prevention  of  the 
spread  of  epidemic  diseases  under  which  this  work  is  conducted  having  been 
needed  for  plague  work.  It  is  hoped  that  during  the  next  fiscal  year  a  definite 
amount  will  be  allotted  and  a  trachoma  program  can  be  followed  out.  In  spite 
of  this  handicap  the  trachoma  hospitals  were  all  kept  going  and  busy.  The 
importance  of  the  field  clinics  has  been  more  recognized  and  the  numbers  of 
those  held  each  year  has  Increased.  During  the  past  year  55  of  these  field 
clinics  were  held  In  various  States  with  good  attendance.  The  Red  Cross — at 
least,  the  lake  division  at  Cleveland — ^has  become  interested  in  the  field  clinics 
and  has  given  them  practical  assistance.  A  number  of  States  now  have  appro- 
priations for  trachoma  and»  in  cooperation  with  the  Public  Health  Service, 
have  commenced  a  trachoma  campaign.  A  trachoma  cUnic  reaches  a  class  of 
people  sadly  in  need  of  help  and  who  are  practically  at  sea,  so  to  speak,  as  to 
where  to  go  for  a  cure.  They  therefore  usually  remain  untreated — at  least, 
without  curative  treatment — ^a  burden  to  themselves  and  a  menace  to  their 
neighbors.  On  account  of  the  immediate  results,  which  at  times  appear  some- 
what spectacular,  the  trachoma  clinics  produce  a  very  healthy  public  health 
sentiment. 

Trying  to  conduct  a  campaign  against  a  communicable  disease  without  a 
knowledge  of  the  cause  of  that  disease  is  an  extremely  difficult  problem.  We 
are  aU  acquainted  with  troubles  attendant  upon  the  diagnosis  of  trachoma,  be- 
cause we  are  still  in  ignorance  of  the  etiology.  To  distinguish  between  tra- 
choma and  allied  conditions  on  paper  is  comparatively  easy  and  convincing,  but 
to  do  this  practically  is  often  very  difficult  and  at  times  impossible  In  advance 
of  observation  and  treatment.     In  routine  examinations  of  large  numbers  in 
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schools  and  other  public  institutioiis  it  \s  no  easy  matter  to  say  definitely  at 
the  time  which  is  and  which  is  not  a  communicable  eye  disease.  It  has  been 
suggested  by  some  to  permit  those  cases  without  apparent  discharge  from  the 
eyes  to  attend  school.  We  know,  however,  that  trachoma  is  often  present  in  a 
dormant  state,  and  an  accidental  foreign  body  will  immediately  set  up  a  con- 
dition which  would  be  a  source  of  danger  to  others  in  the  school  before  being 
finally  excluded.  The  record  of  many  thousands  of  trachoma  cases,  including 
all  ages,  shows  that  between  1  and  2  per  cent  of  them  are  blind  in  both  eyes, 
between  3  and  4  per  cent  are  blind  in  one  eye,  or  about  5  or  6  per  cent  of  them 
have  lost  either  one  or  both  eyes  from  ti^achoma.  This  is  one  result  of  tra- 
choma, but  it  is  thought  that  the  loss  of  sight  is  not  necessarily  the  worst.  In 
view,  therefore,  of  these  facts  and  the  difficulty  of  diagnosis,  it  is  believed  that 
not  only  should  trachoma  and  those  cases  strongly  suspicious  of  being  this  dis- 
ease be  excluded  from  schools  but  also  well  marked  follicular  cases,  although 
diagnosed  as  follicular  conjunctivitis,  until  cured.  Such  a  course  would  be  a 
great  relief  to  both  the  health  officer  and  ophthalmologist  and  would  enable 
them  to  eradicate  trachoma  and  allied  conditions  from  the  school  to  much  bet- 
ter advantage.  If  the  folliculosis  is  not  trachoma  it  affords  a  favorable  medium 
for  the  growth  and  spread  'of  this  disease.  It  is  hoped  thrit  the  section  on 
ophthalmology  of  the  American  Medical  Association  may  take  some  action  along 
this  line  next  week.  After  July  1  of  this  year  I  am  informed  by  the  bureau 
that  a  larger  allotment  of  funds  will  be  made  for  trachoma,  and  it  is  the  inten- 
tion to  then  extend  and  enlarge  the  work  in  cooperation  with  the  State  l)oardB 
of  health. 

Dr.  McCoRMACK.  In  moving  the  adoption  of  this  report  I  am  in- 
structed by  the  State  board  of  health  of  Kentucky  to  oflFer  the  fol- 
lowing resolution : 

(Dr.  McCormack  read  the  resolution  relative  to  trachoma.) 

Dr.  McCoRMAOK.  I  move  the  reference  of  this  resolution  to  the 
committee  on  resolutions. 

Dr.  Bankin.  I  would  like  to  hear  from  the  Public  Health  Service 
as  to  the  last  section  of  the  resolution.  I  am  for  that  if  the  Public 
Health  Service  advocates  it,  but  I  am  against  establishing  a  division 
for  everything  that  comes  up.  If  the  service  favors  it  and  Dr.  Mc- 
Cormack can  give  any  good  reason  for  it,  I  am  for  it. 

Dr.  McCormack.  I  presumed  the  committee  on  resolutions  would 
consider  it  and  we  would  be  given  an  opportunity  to  when  it  came  in. 

Dr.  CuMMiNG.  I  would  suggest  that  we  take  that  matter  up  when 
the  resolutions  committee  reports. 

Dr.  Bankix.  I  think  it  is  perfectly  safe  with  the  resolutions  com- 
mittee. 

Dr.  NiooiiL.  May  I  ask  what  may  appear  to  be  rather  an  ignorant 
question,  but  one  in  which  I  am  vitally  interested?  Can  Dr.  Mc- 
Mullen  give  us  very  briefly  a  statement  as  to  what  trachoma  is, 
whether  it  has  a  bacteriological  basis,  and  how  health  officers  or  State 
officials  are  to  establish  as  to  whether  a  local  outbreak  of  apparently 
more  or  less  chronic  conjunctivitis  is  trachoma  or  not.  We  had  such 
an  outbreak  on  Long  Island,  and  it  was  with  very  great  difficulty 
that  I  could  get  an  agreement  as  to  what  it  was.    I  think  we  took  into 
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consultation  members  of  the  Public  Health  Service.  We  ran  up 
against  bacteriologists  and  other  people,  and  I  am  not  sure  even  now 
whether  we  had  trachoma  or  not. 

Dr.  Gumming.  Is  there  any  further  discussion  ? 

Dr.  Chesley.  I  haven't  anything  much  to  say  on  this  subject  except 
I  think  the  members  of  the  conference  ought  to  know  that  the  State 
of  Minnesota  is  very  much  indebted  to  the  service  for  the  work  done 
by  one  of  Dr.  McMullen's  assistants  on  the  Indian  reservation  last 
fall  and  winter.  Our  Indians  are  now  becoming  citizens,  and  when 
they  become  citizens  the  tribal  fund  is  distributed  so  that  it  is  no 
longer  available  for  maintenance  of  reservation  hospitals.  There- 
fore no  treatment  is  secured  and  the  Indians  affected  have  no  treat- 
ment and  they  go  into  schools  with  the  whites.  Complaints  are  made 
all  the  time.  Our  legislature  refuses  to  consider  the  subject  of 
appropriation  for  trachoma,  so  that  all  the  assistance  we  have  been 
able  to  get  is  through  the  Surgeon  General  and  the  efforts  of  Dr. 
McMuUen,  who  himself  made  an  investigation  following  the  investi- 
gation made  12  or  13  years  ago  by  Dr.  Taliaferro  Clark,  which 
brought  before  the  people  of  the  United  States  the  trachoma  situ- 
ation as  it  was  never  before  outlined.  On  behalf  of  Minnesota  I 
wish  to  express  the  gratitude  of  the  State  board  of  health  for  the 
work  which  they  have  done  and  which  they  have  offered  to  do  in  the 
future  if  we  would  supply  hospital  facilities  for  them. 

Dr.  IIayne.  I  also  want  to  thank  the  service  for  the  services  ren- 
dered in  South  Carolina  in  regard  to  the  trachoma  situation  there. 
Dr.  McMuUen  treated  some  sixty-odd  children  in  some  little  town 
in  the  State,  all  of  whom  are  now  attending  school,  and  have  had  no 
further  complaint'  from  the  folliculosis,  trachoma,  or  whatever  it 
happened  to  be.  We  have  had  extremely  acrimonious  discussions  in 
the  State  regarding  it.  I  think  it  is  exceedingly  important  that  we 
should  have  some  sort  of  a  standard.  You  all  know  the  discussions 
that  have  been  carried  on  over  chicken  pox  and  smallpox.  In  diseases 
like  that  where  we  have  no  laboratory  tests  that  are  worth  anything 
diagnosis  means  personal  observation,  experience,  and  personal  opin- 
ion, and  since  that  is  the  basis  of  diagnosis  there  will  always  be 
acrimonious  discussion  because  the  individual  always  thinks  he  has 
had  as  much  experience  as  another  individual. 

Dr.  Welch.  I  wish  to  add  my  expression  of  appreciation  for  the 
work  done  on  trachoma  in  Alabama.  Like  Dr.  Hayne,  I  have  had 
some  diflBculty  in  getting  eye,  nose,  and  throat  men  to  agree  with 
representatives  of  the  service  on  the  diagnosis.  There  have  been 
several  rather  menacing  foci  in  several  parts  of  the  State  in  the  rural 
districts.  There  we  have  more  trouble.  The  service  operated  on 
practically  100  per  cent  of  the  cases  found,  and  we  feel  the  work  has 
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obliterated  in  those  particular  localities  where  the  work  was  done 
the  outbreaks  which  had  occurred  there.  Very  recently  in  one  com- 
munity we  had  an  outbreak  covering  a  large  area  of  three  schools. 
Representatives  of  the  service  operated  on  all  of  the  cases  found  with 
satisfactory  results.  The  State  board  of  health  of  Alabama  has 
taken  the  position  similar  to  the  one  we  took  in  smallpox  and  chicken 
pox — when  in  doubt,  call  it  trachoma. 

Dr.  Miller.  I  want  to  express  the  appreciation  of  the  State  board 
of  health  of  Tennessee  to  the  United  States  Public  Health  Service  for 
its  assistance  and  work  among  the  mountain  people  along  the  lines 
of  treating  trachoma.  We  have  two  hospitals  there.  A  few  years 
ago  we  could  not  get  our  State  legislature  to  help  us  at  all.  We  had 
to  take  from  the  epidemic  fund  what  little  we  gave  to  Dr.  McMullen. 
The  last  legislature  gave  us  $2,000  to  fight  trachoma  in  one  little 
county.  We  have  a  hospital  in  Swiss  County  now  under  the  direc- 
tion of  Dr.  McMullen,  and  one  in  eastern  Tennessee.  We  have 
trouble  with  the  specialists.  They  will  turn  down  any  case  you  send 
to  them  as  not  being  trachoma,  but  if  you  can  get  the  case  away 
from  the  specialist  and  send  it  to  one  of  Dr.  McMullen's  hospitals 
he  will  go  home  shouting  and  happy  in  six  weeks. 

Dr.  Hayne.  It  might  be  of  interest  to  the  conference  to  know  the 
decision  of  the  attorney  general  in  our  State  in  regard  to  a  disputed 
case.  If  the  State  board  of  health  sends  an  expert  to  determine 
whether  a  case  is  smallpox  or  chicken  pox,  or  trachoma,  and  that 
expert  rules  that  it  is  trachoma  or  smallpox  that  is  final  according 
to  the  ruling  of  the  attorney  general,  and  I  have  no  doubt  that  the 
attorney  generals  of  other  States  will  make  similar  rulings. 

Dr.  Dillon.  I  just  want  to  voice  again  the  questions  that  Dr. 
NicoU  raised.  If  Dr.  McMullen  can  give  us  any  enlightenment  on 
the  differential  diagnosis  between  trachoma  and  some  of  the  other 
eye  conditions  it  will  be  interesting.  I  want  to  express  our  appre- 
ciation of  the  work  that  Dr.  McMullen  and  his  assistants  are  doing. 
We  have  recently  been  confronted  with  a  school  physician  who 
stated  that  90  per  cent  of  the  children  had  trachoma.  This  is  a 
school  in  a  city  of  50,000  people,  and  you  can  draw  your  own  con- 
clusions as  to  the  ridiculousness  of  the  statement. 

Dr.  Clark.  Before  Dr.  McMullen  gives  his  opinion  of  the  differ- 
ential diagnosis  I  should  like  to  say  that  trachoma  can  be  recognized 
by  one  who  has  had  experience  with  the  disease.  To  show  you  how 
certain  that  is,  a  number  of  years  ago  I  made  a  survey  of  trachoma 
in  West  Virginia  and  certain  counties  in  the  State  of  Virginia  that 
outlined  quite  clearly  the  infected  area.  About  two  or  three  years 
afterwards  I  was  working  in  South  Carolina  examining  school  chil- 
dren and  making  a  special  study  of  school  children  in  the  cotton-mill 
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villages.  These  operatives,  as  you  doubtless  know,  are  recruited 
from  the  mountain  sections  of  Virginia.  I  found  in  one  of  these 
communities  one  child  in  school  with  trachoma.  On  asking  him 
where  he  was  from,  he  said  the  State  of  Virginia.  "You  came  from 
Dickinson,  Scott,  or  Lee  Counties,"  I  said.  This  child  was  from 
Lee  County  in  Virginia.  I  think  that  shows  we  should  know  what 
we  are  talking  about. 

I  am  going  to  say  something  else  that  will  make  you  health  officers 
think  I  am  talking  through  my  hat.  A  number  of  years  ago  I  started 
to  talk  about  child  hygiene.  My  talks  apparently  did  not  fall  on  very 
fertile  ground,  but  we  have  come  to  realize  that  child  hygiene  is  ono 
of  the  important  functions  of  a  State  board  of  health.  Take  the  sub- 
ject of  the  control  of  communicable  diseases — we  have  established 
quarantine  for  years  and  we  have  communicable  diseases,  especially 
those  diseases  that  can  not  be  determined  by  bacteriological  examina- 
tion. We  have  not  accomplished  much  by  means  of  compulsory 
quarantine.  Quarantine  after  a  definite  diagnosis  has  been  established 
does  not  amount  to  a  row  of  pins.  The  damage  has  been  done.  We 
see  the  spread  of  smallpox  because  it  is  diagnosed  as  chicken  pox. 
When  we  can  get  the  public  educated  to  appreciate  the  fact  that 
the  beginning  of  a  sickness,  especially  in  childhood  is  the  most 
dangerous  to  the  community,  and  if  you  could  get  the  school  authori- 
ties to  exclude  any  child  even  with  a  cold  which  might  be  the  be- 
ginning of  a  very  serious  outbreak  of  measles  or  whooping  cough  or 
other  diseases,  and  have  them  assist  by  establishing  voluntary  quaran- 
tine, then  we  are  going  to  accomplish  something.  This  is  just  in 
agreement  with  what  Dr.  McMuUen  has  himself  said.  When  you  find 
a  condition  which  simulates  trachoma,  a  disease  which  has  disastrous 
results,  you  should  not  hesitate ;  you  should  do  certain  things  which 
he  does  to  a  child  to  put  the  eye  in  good  condition — an  operation 
which  will  cure  trachoma,  if  it  is  trachoma,  before  it  has  time  to  do 
any  damage. 

Dr.  DowiiiNG.  I  do  not  know  what  explanation  Dr.  McMuUen  will 
give,  but  as  one  who  has  had  experience  in  eye  work,  I  have  recently 
had  called  to  my  attention  cases  of  trachoma  and  two  of  what  I  re- 
garded as  the  best  oculists  in  the  community  disagreed.  Personally, 
I  was  firmly  of  the  opinion  that  it  was  trachoma.  I  do  not  know 
what  Dr.  M cMullen  can  offer  to  convince  anyone  that  it  is  trachoma 
except  people  who  are  familiar  with  seeing  it  and  know  it  when  they 
see  it.  It  is  a  matter  for  education  and  I  do  not  krfow  how  we  are 
going  to  educate  them. 

Dr.  MoCoRHACK.  It  is  a  distinct  pleasure  to  express  at  this  time 
the  appreciation  of  the  Kentucky  State  Board  ofi  Health  to  the 
Public  Health  Service  and  Dr.  McMullen  personally  for  the  wcwk 
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which  has  been  done.  We  are  a  little  concerned  as  to  the  diagnosis. 
We  know  we  have  a  condition  there  that  is  rendering  many  people 
blind.  These  conditions  have  been  repeatedly  cured  by  Dr.  Mc- 
MuUen,  who  is  getting  results.  Under  his  able  guidance  we  have  a 
special  bureau  for  that  work  now,  and  we  are  repeatedly  wiping  out 
this  disease  in  different  sections.  We  feel  we  owe  it  entirely  to  the 
Public  Health  Service  and  Dr.  McMuUen. 

Dr.  BoDBREAU.  We  in  Ohio  have  carried  out  quite  a  program  for 
trachoma  prevention  for  the  last  year  and  a  half.  We  feel  that  our 
success  is  largely  due  to  Dr.  McMuUen.  In  the  last  year  and  a  half 
we  have  examined  more  than  110,000  school  children,  and  we  have 
found  more  than  900  cases  of  what  we  consider  are  cases  of  trachoma. 
Over  700  of  them  have  been  operated  on  by  Dr.  McMullen  and  his 
assistants.  We  have  had  very  little  difficulty,  because  we  have  had 
Dr.  McMullen  present  at  most  of  these  clinics.  I  feel  we  owe  a 
very  large  debt  of  gratitude  for  Dr.  McMullen's  excellent  services. 

Dr.  Knight.  I  wish  to  express  appreciation  of  the  work  done  in 
southeastern  Missouri  by  Dr.  McMullen  and  his  assistants.  The 
situation  in  Missouri  is  that  specialists  need  education  from  Dr.  Mc- 
Mullen. There  is  very  great  divergence  of  opinion.  In  one  town 
with  a  school  population  of  about  2,000  I  diagnosed  229  cases  as 
trachoma.  A  specialist  from  Kansas  City  confirmed  that,  but 
changed  his  mind  when  a  local  physician  said  it  was  not  trachoma. 
The  State  board  of  health  has  requested  that  further  aid  be  given 
from  the  service  during  the  next  year. 

Dr.  Gumming.  I  am  sure  that  Dr.  NicoU  is  carrying  away  with 
him  a  very  clearly  defined  definition  of  what  is  trachoma.  If  any- 
body had  asked  me  20  years  ago  I  am  sure  I  could  have  given  a 
very  clear  definition.  After  20  years  I  must  confess  that  it  is  very 
difficult  when  you  get  down  to  the  border  line.  I  have  concluded 
that  if  you  get  a  cure  within  a  reasonable  time  it  is  trachoma,  other- 
wise it  is  not.  I  hesitate  to  think  what  would  happen  to  Dr.  Mc- 
Mullen if  the  Volstead  Act  had  not  been  passed  before  all  these 
bouquets  had  been  thrown  at  him.  On  behalf  of  the  service,  I  want 
to  thank  you  for  your  expressions  of  gratitude  of  Dr.  McMullen's 
work.  Dr.  McMullen,  do  you  want  to  tell  Dr.  NicoU  what  tra- 
choma is? 

Dr.  McMullen.  I  would  be  very  glad  if  I  could  definitely  answer 
that  question  in  all  instances.  Having  been  in  trachoma  work  for 
a  number  of  years,  I  found  it  absolutely  necessary  to  establish  a 
standard  whereby  I  could  differentiate  what  was  and  what  was  not 
trachoma  in  the  absence  of  more  definite  knowledge  of  the  etiology. 
It  can  be  stated  that  trachoma  is  an  inflammation  of  the  conjunctiva, 
which  is  accompanied  by  hypertrophy  and  the  so-called  trachoma 


REPORTS  OF   COMMITTEES.  49 

granules.  These  changes  in  an  eye  constitute  trachoma.  The  pa- 
thology of  the  two  are  practically  identical.  Clinically,  we  know 
that  they  are  often  very  similar.  I  think  most  ophthalmologists  will 
agree,  and  I  think  that  is  a  conservative  way  to  put  it.  When  we 
have  the  hypertrophy,  the  trachoma  granules  and  the  pannus  accom- 
panied by  some  cicatricial  tissue  in  the  conjunctiva,  most  of  them 
agree  that  we  have  trachoma.  I  do  not  know  that  even  this  is 
unanimous.  But  trachoma  does  not  commence  with  cicatricial  tis- 
sue. It  takes  more  or  less  time,  months  or  years,  to  produce  these 
results.  It  is  agreed  that  trachoma  lies  dormant  for  months,  more 
or  less,  or  possibly  years,  or  until  some  exciting  agent  occurs  to 
set  up  that  condition  which  we  recognize  as  analagous  to  acute 
granulations.  It  is  in  those  cases  where  the  pannus  has  not  definitely 
taken  place,  where  the  corneal  ulcerations  have  not  yet  occurred, 
where  the  formation  of  cicatricial  tissue  has  been  delayed  or,  if  you 
please,  it  has  been  covered  up,  so  to  speak,  by  an  acute  exacerbation 
rendering  it  impossible  to  see  the  real  condition.  It  was  just  this 
difficulty  of  diagnosis  that  led  me  to  suggest  the  plan  to  exclude  from 
school  all  those  conditions  which  were  suspicious  of  trachoma  until 
they  were  cured. 

We  all  recognize  that  it  is  not  easy  to  cure  a  real  case  of  trachoma 
and  that  relapses  are  prone  to  occur.  I  presume  that  is  the  reason 
some  ophthalmologists  state  that  the  disease  is  never  cured.  I  saw 
a  statement  recently  by  a  doctor — ^I  think  he  was  a  Tennessee  man — 
that  there  is  no  trachoma  in  east  Tennessee,  and  that  this  disease  is 
never  cured.  Our  experience,  covering  a  number  of  years,  and  which 
includes  east  Tennessee,  shows  absolutely  to  the  contrary.  The  stand- 
ard, then,  which  we  have  taken  in  our  trachoma  work  is  a  case  of 
conjunctivitis  which  has  more  or  less  discharge,  more  watery  than 
purulent,  hypertrophy  of  the  conjunctiva,  and  in  which  the  granula- 
tions are  present  to  such  an  extent  that  the  small  blood  vessels  can 
not  be  seen  and  traced  as  in  the  normal  conjunctiva.  The  granula- 
tions are  deeply  set  in  the  conjunctiva  rather  than  on  it.  These 
blood  vessels  either  are  not  seen  at  all  or  can  not  be  traced  uninter- 
ruptedly due  to  the  hypertrophy  and  deep-set  trachoma  granula- 
tions. If  other  members  in  the  same  family  are  found  to  be  affected, 
the  true  nature  of  the  disease  is  disclosed  as  communicable.  My 
attention  was  recently  called  to  a  case  of  trachoma  in  a  boy  by  one 
of  the  school  physicians  in  one  of  our  large  cities.  The  case  applied 
at  an  eye  dispensary  and  was  seen  by  a  number  of  ophthalmologists. 
The  case  was  diagnosed  as  trachoma  by  some  and  follicular  con- 
junctivitis by  others. 

Another  day  I  saw  the  same  case,  and  another  specialist,  who  was 
not  told  of  the  previous  discussion,  promptly  diagnosed  it  as  a 
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case  of  follicular  conjunctiYitis  and  ordered  the  boy  into  the  hospital 
with  the  intention  to  operate.     It  is  absolutely  impossible  in  the  light 
of  our  present  knowledge  to  get  anything  lilge  unanimous  opinion 
among  the  medical  profession.    In  the  meantime  health  officers  of  the 
various  States  are  in  doubt  as  to  what  to  do  with  these  children  in 
the  schools.    I  understand  that  in  the  city  of  Philadelphia  any  fol- 
licular condition  that  is  at  all  marked  is  excluded  from  the  school 
until  cured.    The  leading  ophthalmologists  in  that  city  say  the  way 
to  cure  is  by  operative  measures.    They  also  state  very  emphatically 
that  they  have  never  seen  any  bad  results  from  grattage  properly 
performed  for  either  follicular  conjunctivitis  or  trachoma.    Some  of 
my  ophthahnological  friends  admit  that  they  do  not  know  anything 
about  trachoma.    They  see  little  of  it  and  are  practically  never  called 
upon  to  make  routine  examinations  of  schools  and  public  institutions, 
and  there  is  where  we  find  difficulty  in  trying  to  be  consistent  in  our 
diagnoses.    We  are  compelled  to  mak€  a  diagnosis  then  and  there,  and 
it  has  been  my  habit  to  make  the  record  under  three  headings  or 
columns:  First,  trachoma;  second,  suspicious;  and  third,  conjuncti- 
vitis.   Under  the  third  we  put  everything  that  should  be  treated,  but 
is  not  of  a  communicable  nature.    We  simply  ask  the  recorder  to  place 
the  case  under  the  first,  second,  or  third  columns  and  obviate  any  ref- 
erence to  disease,  and  the  pupils  do  not  know  why  their  names  are 
taken. 

Dr.  HuBTY.  Does  your  treatment  cure  these  cases  absolutely! 

Dr.  McMuuLEN.  Absolutely.  We  are  also  justified  in  curing  the 
follicular  conjunctivitis  by  operation,  but  in  operating  on  these  cases 
we  must  remember  that  the  follicles  are  merely  on  ai^d  not  in  the  con- 
junctiva and  can  be  removed  with  practically  no  cicatricial  tissue  re- 
sulting. 

Dr.  Gumming.  I  may  state  that  about  a  year  ago  I  requested  a 
committee  of  eminent  men  to  write  an  opinion  as  to  tiie  definition  of 
trachoma  in  connection  with  immigrant  court  cases.  No  fatality 
has  been  reported  as  yet,  but  they  have  reached  no  decision. 

Dr.  McCoRMACK.  I  believe  the  matter  ought  to  be  just  a  little  more 
clarified  in  answer  to  Dr.  NicoU's  question,  which  is  a  definite  ques- 
tion. The  cases  of  trachoma  that  we  have  had  in  this  country  have 
been  treated  by  various  methods  for  many  years  ineffectively.  They 
have  been  treated  over  long  periods  of  time  by  methods  that  alle- 
viate the  suffering  for  the  time  being  but  they  are  showing  exacerba- 
tions of  the  disease  from  time  to  time  $ifterwards.  Now,  the  treat- 
ment given  by  Dr.  McMuUen  and  his  assistants  has  simply  been  dcHie 
all  at  one  time,  and  the  operation  is  successful  in  a  large  majority  of 
the  cases.  Of  the  border-line  cases,  where  it  is  difficult  to  establidi 
a  diagnosis,  they  are  sure  to  be  relieved  by  treatment.  This  is  cei'tain. 
because  those  not  trachoma  would  probably  have  been  relieved  with- 
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out  treatment  and  are  relieved  with  the  treatment.  Then  why  delay 
treatment  while  these  distinguished  gentlemen  are  discussing  a  point 
that  has  no  more  practical  value  than  mountains  on  the  moon  ?  The 
thing  we  want  to  do  is  to  get  rid  of  trachoma,  and  if  in  doing  that 
several  hundred  children  suffering  from  conjunctivitis  serious  enough 
to  bring  it  to  the  attention  of  the  examining  physician  are  treated 
why  delay  and  give  it  a  chance  to  become  cicatricial  or  until  the  child 
becomes  blind  ?  Why  delay  when  a  simple  operation  entirely  devoid 
of  danger  which  produces  no  complication  will  relieve  him  of  what- 
ever condition  it  is  wi£h  which  he  is  confronted.  It  seems  to  me  that 
the  matter  is  one  we  need  to  go  to  the  medical  schools  with. 

Dr.  CuMMiNG.  If  there  is  no  further  discussion,  what  is  your 
pleasure  with  reference  to  this  report? 

Dr.  McCoRMACK.  I  move  that  the  report  be  received  and  approved. 

(Motion  carried.) 

(It  was  moved  and  the  motion  carried  that  the  meeting  should 
adjourn  to  meet  again  at  2  p.  m.) 

AFTERNOON  SESSION,  JUNE  3,  1921, 

The  conference  reconvened  at  2  p.  m. 

THIRD  INFORMAL  REPORT  (1920-21)  TO  STATE  HEALTH  OFFICERS 
ON  THE  WORK  OF  THE  BOARD  ON  EXCRETA  DISPOSAL. 

Dr.  Stiles  submitted  the  following  report : 

During  this  past  year  the  board  on  excreta  dispob-al  has  been  working  chiefly 
along  three  Unes,  namely:  (1)  Underground  water  pollution,  (2)  the  fly  prob- 
lem, and  (3)  existing  laws  and  regulations. 

(1)  Underground  water  pollution^ — In  May,  1920,  I  reported  to  you  that — 

"  It  has  been  found  possible  to  maintain  an  experimental  pit  privy  for  4 
months  within  6  to  10  feet  of  wells  without  demonstrating  bacterial  pollution 
of  these  wells,  although  chemical  pollution  with  salt  was  washed  through  within 
8  to  15  days.  The  bottom  of  the  pit  in  this  case  is  6  feet  above  ground  water, 
and  obviously  the  intervening  barrier  of  sand  is  still  suflicient  to  protect  the 
ground  water.  Time  now  remains  an  important  element  of  the  variable  value 
of  xr 

It  is  this  experiment  in  particular  in  which  I  believe  you  will  be  interested. 

The  pit  in  question  was  at  a  center  point,  from  which  there  radiated  11  wells 
at  distances  vailing  from  6  to  75  feet,  and  extended  8^  to  14  feet  lower  than 
the  bottom  of  the  pit.  These  wells  were  examined  bacteriologically  and  all 
except  No.  9  (at  75  feet)  ran  negative  for  BaciUus  coli  from  August  16,  1919,  to 
February  2,  1020,  namely,  during  the  period  before  the  pit  was  dosed.  On 
February  2,  1920,  dosing  of  the  pit  with  human  can-material  excreta  began, 
and  this  continued  regularly  6  days  per  week  until  the  total  amount  of  inserted 
excreta  reached  176  gallons  on  April  23,  1920.  All  wells,  except  No.  9,  already 
mentioned,  practically  continued  to  run  bacteriologically  negative  until  May  22, 
namely,  a  period  of  110  days.  During  the  latter  part  of  this  period,  namely, 
from  April  7  to  May  22,  BaciUus  coH  was  confirmed  irregularly  in  several  of 
the  wells,  but  not  with  sufficient  regularity  or  amount  to  Justify  the  conclusion 
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that  the  pollution  came  from  the  pit.  Accordingly  in  last  yearns  rqwrt  I  used 
the  conservative  expression  **  without  demonstrating  bacterial  pollution  of 
these  wella"  Samples  of  water  taken  from  the  wells  on  May  22,  1920,  namdy, 
the  day  I  left  Wilmington,  N.  C,  to  attend  your  meeting  last  year,  confirmed 
as  pronounced  Baoillus  coU  pollution  in  four  wells  in  addition  to  No.  9.  Tbe 
expression  **  4  months  "  used  last  year  was  in  round  numbers  for  3i  months. 
Actual  confirmation  of  what  we  were  willing  to  call  pronounced  and  continuous 
pollution  of  4  wells,  distanced  6,  12,  and  75  feet  from  the  pit,  was  obtained  in 
water  samples  taken  110  days  after  dosing  of  the  pit  began.  During  one  week 
in  June  all  11  wells  confirmed  coli  contamination.  This  intense  pollution  began 
to  clear  up  in  July,  and  by  August  1  the  wells  were  practically  clear  again. 

The  important  point  arises  whether  the  i)ollution  in  these  wells  resulted  from 
the  pit  or  from  some  other  source.  In  tliis  connection  it  may  be  stated  that  if 
the  pollution  traveled  from  any  known  fecal  mass  other  than  that  in  the  pit  it 
traveled  farther  than  it  had  to  go  from  the  pit  to  the  wells.  Ground-wa^r 
levels  were  taken  throughout  the  exix^riment  and  the  measurements  show  a 
gradual  rise  of  2  feet  from  February  2  to  May  9 ;  then  a  fall  of  1  foot  to  Jane 
21;  then  a  stationary  status  to  July  6;  then,  again,  a  rapid  rise  of  11  feet  to 
July  29,  followed  by  a  falL  Accordingly,  just  prior  to  the  pollution  there  was  a 
rise  followed  by  a  fall,  and  just  prior  to  clearing  there  was  another  and  bigtta 
rise,  which  was  later  followed  by  a  fall. 

If  I  claim  positively  that  the  pollution  came  from  some  more  distant  source 
other  than  the  176  gallons  of  excreta  in  the  pit,  I  will  not  take  offense  if  yon 
reply  that  I  have  a  difllcult  thesis  to  maintain ;  conversely,  if  I  claim  positively 
that  the  pollution  of  the  wells  came  from  the  pit,  I  will  not  be  surprised  if  yon 
reply  that  the  results  were  so  sudden  and  so  startling  that  you  would  like  t«» 
have  the  ex|)eriment  rei)eated  in  another  locality,  but  on  similar  soil,  before  yon 
commit  yournelf  definitely  as  to  the  interpretation.  What  my  present  view  is 
need  not  be  divulged,  but  I  may  state  that  we  are  now  repeating  this  experiment 
and  we  propose  to  use  BaciUus  tifphosus  as  well  as  B.  coli  in  this  second  test 

You  will,  of  course,  appreciate  the  fact  that  an  experiment  of  this  kind,  involv- 
ing regular  examinations  of  a  number  of  wells,  before  and  after  pollution  of  the 
pit,  is  one  which  requires  months  of  time. 

In  connection  with  the  subject  of  pollution  of  ground  water,  it  is  of  interest 
that  regulations  of  some  boards  of  health  prohibit  the  use  of  abandoned  water 
wells  for  excreta  disposal,  that  some  boards  advise  against  digging  privy  pits  into 
ground  water,  but  that  at  least  one  local  board  advises  that  the  pit  should  be 
(lug  3  to  5  inches  into  ground  water. 

(2)  The  fly  probjrm. — I-ast  year  I  reported  to  you  that  we  had  devised  « 
double  screen  for  the  ventilating  flue  by  which  the  privy  can  be  turned  into  i 
flytrap.  It  has  been  our  desire,  however,  also  to  flnd  some  chemical  whidi 
would  kill  or  repel  flies  from  privies  more  satisfactorily  than  those  now  in  use- 
Many  board  of  health  regulations  advise  various  drying  powders  and  various 
liquids  for  this  purpose,  but  some  of  the  suggestions  have  not  seemed  to  us  to 
solve  the  problem.  What  is  really  needed  is  a  fly  repellant,  which  will  also  klD 
fly  larvae  and  which  is  both  economical,  easily  obtainable,  and  not  dangerous. 

After  many  unsatisfactory  experiments  a  new  lead  was  obtained,  but  before 
we  followed  it  out  we  were  pleased  to  learn  that  Dr.  J,  W.  Cox,  loaned  by  tbe 
Surgeon  General  to  act  as  health  oflicer  of  Arlington  County,  Va.,  had  just  an- 
ticipated us.  In  fact,  he  had  our  idea  in  practical  and  successful  use  in  can 
privies  before  our  first  experiment  was  made  with  the  substance  w^e  had  in 
mind,  namely,  water-pas  tar ;  also  known  as  oil-gas  tar. 

Gas  plants  have  two  products  known  as  coal-gas  tar  and  oil-gas  tar,  or  water- 
gas  tar.    This  water-gas  tar  is  sold  at  prices  varying  from  5  to  27  cents  per  gallon. 
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Dr.  Cox  puts  about  a  gill  of  water-gas  tar  plus  a  gill  of  kerosene  in  each  privy 
can.  The  eifect  Is  nothing  less  than  startling  to  a  person  who  is  accustomed  to 
see  swarms  of  fly  larvce  in  the  privy  with  the  characteristic  privy  odor.  Flies 
do  visit  the  pail  treated  with  water-gas  tar,  but  tliey  only  exceptionally  alight 
upon  the  excreta.  In  a  number  of  pails  examined  by  the  personnel  of  the  board, 
fly  larvae  were  not  found,  although  at  the  time  of  the  examination  there  was  an 
abundance  of  flies  in  the  vicinity,  and  they  were  breeding  in  unprotected  cans 
not  far  away.    The  odor  of  the  privy  is  very  materially  improved  by  the  tar. 

In  our  Wilmington  experiments,  we  are  testing  out  water-gas  tar  from  va- 
rious cities  and  in  various  ways.  While  the  experiments  are  not  completed,  I 
feel  Justified  in  giving  you  the  following  preliminary  report 

(a)  The  water-gas  tar  obtained  from  different  gas  plants  varies  considerably 
in  certain  physical  characters- and  also  to  some  extent  In  effectiveness.  Ac- 
cordingly, it  seems  at  present  fundamental  that  each  health  officer  who  may 
wish  to  use  it  should  establish  by  actual  test  the  value  of  his  local  product 
•before  he  adopts  it 

(&)  In  our  experiments  thus  far,  it  appears  quite  clear  tliat  water-gas  tar 
has  less  prompt  effect  upon  the  rat-tailed  larvae  of  the  fly  genus  Eriatalia  than 
it  has  upon  larvse  of  the  house  fly,  Musca  domeatica.  Its  failure  to  kill  EristaUe 
promptly  is  not,  however,  of  special  importance,  since  this  fly  is  so  much  less 
common  in  houses  than  is  Musca, 

(c)  While  the  use  of  water-gas  tar  has  given  very  striiUng  results  as  a  de- 
odorant and  a  fly  repellant  in  privy  cans  and  as  a  deodorant  in  the  scavengers* 
wagons,  its  use  on  a  large  city  dump  was  of  only  brief  and  temporary  benefit. 

(d)  Water-gas  tar  is  distinctly  inflammable  and  it  bums  with  not  a  high 
flame  but  with  profuse  black  smoke.  Neither  Dr.  Cox  in  Arlington  County  nor 
we  in  Wilmington  have  had  any  flres  resulting  from  its  use,  but  the  caution 
seems  Justifled  that  if  it  is  used  In  privies  which  are  located  close  to  frame 
buildings  the  families  should  be  cautiQued  not  to  throw  into  the  can  any  burn- 
ing matches,  cigar  stumps,  cigarettes,  etc.  If  a  fire  should  start,  however,  wam- 
ing  will  be  given  promptly  by  the  dense  black  smoke. 

(e)  It  is  not  as  yet  clear  how  far  the  use  of  water-gas  tar  will  be  practical 
and  of  value  in  vaults  and  in  pit  privies,  but  it  is  clear  that  this  substance  will 
be  of  less  value  in  pits  than  in  cans. 

(/)  We  have  not  yet  tried  water-gas  tar  as  a  substitute  for  the  burning  of 
tar  paper,  required  by  some  board  of  health  regulations,  during  the  emptying 
of  privy  vaults,  but  this  appears  well  worth  a  trial  in  some  locality  where  privy 
vaults  are  in  vogue. 

In  summary,  thus  far  I  feel  thoroughly  Justified  in  stating  that  water-gas 
tar  from  certain  gas  works  has  proved  to  be  of  distinct  value  as  a  deodorant 
and  u  fly  r^>eUant  in  can  privies,  and  also  as  a  larvicide  for  Musca  in  scavenger 
wagons  and  in  the  sawdust  disposal  system,  but  the  entire  application  of  water- 
gas  tar  to  excreta  disposal  is  only  in  its  initial  stage  and  we  must  be  prepared 
for  possible  failure  when  we  use  the  tar  from  some  localities  and  also  for 
possible  failures  if  we  expect  a  too  broad  application  of  its  use.  Water-gas  tar 
seems  to  have  distinct  promise  for  certain  uses,  but  if  the  idea  is  overworked, 
it  will  fiUl  into  disrepute. 

(3)  Existing  laws  and  regulations. — ^The  study  of  existing  laws  and  regula- 
tions has  been  no  small  undertaking,  but  all  indications  are  that  the  time  and 
effort  will  have  been  well  spent  The  uniformity  of  the  provisions  in  certain 
localities  clearly  demonstrates  that  relatively  uniform  regulations  are  a  distinct 
possibility;  on  the  other  hand,  the  diversity  found  to  exist  in  other  localities 
shows  the  need  of  placing  at  the  disposal  of  health  ofl^cers  a  general  comparison 
of  requirements  and  of  methods  of  procedure. 


54         TRAITSACTIONS  OF  NIKETEBNTH  ANNUAL  CONFERENCE. 

Take,  for  instance,  the  important  question  of  tlie  distance  of  a  pit  privy  from 
a  well.  Board  of  health  regulations  vary  in  this  requirement  from  20  to  90Q 
feet;  while  one  local  board  requires  that  the  distance  between  the  privy  and 
the  well  shall  be  equal  to  twice  the  depth  of  the  w^ — ^in  other  wixtiSv  if  tlie 
well  is  200  feet  deep,  the  privy  must  be  400  feet  away,  but  if  there  is  a  surfacse 
well  10  feet  deep,  the  privy  can  be  moved  up  to  20  feet  B^ew  regalatioos  con- 
sider the  question  of  the  ground-water  level  or  of  the  natare  of  the  eoU,  or  the 
nature  or  depth  of  the  well. 

Under  our  present  plan  of  w(Mrk,  we  are  snmmarizing  each  one  of  the  804 
separate  thoughts  and  headings,  involving  excreta  disposal^  as  found  in  existing 
lawB,  rules,  regulations,  and  advice ;  and  these  summaries  are  being  presented 
to  the  members  of  the  board  for  consideration  in  connection  with  our  experi- 
mental work. 

One  of  the  most  striking  points  in  connection  with  the  laws  and  regalations 
is  the  fact  that  in  some  localities  every  imaginable  formal  and  red-tax)e  ol>stacle 
seems  to  be  placed  in  the  path  of  the  f&mily  which  wishes  either  to  build  s 
privy  or  to  have  it  cleaned,  while  in  other  localities  regulations  show  the  diffi- 
culty encountered  by  boards  in  inducing  families  to  bnild  privies  and  to  have 
them  scavenged. 

Another  striking  point  is  that  one  local  boanl  of  health  requires  that  as  soon 
as  a  case  of  tsrphoid  fever  is  discovered  at  a  home,  a  privy  must  be  built^  bat 
that  this  must  be  removed  when  the  patient  recovers. 

Many  boards  of  health  seem  to  have  more  confidence  in  the  ease  and  efficiency 
of  various  methods  of  disinfecting  excreta  than  has  been  developed  among  the 
X)ersonnel  of  our  board. 

The  foregoing  citations  seem  to  justify  us  in  the  feeling  that  a  summary  of 
existing  laws,  rules,  regulations,  and  advice  on  the  subject  of  excreta  disposal 
will  be  of  distinct  practical  value  to  health  officera 

Legal  definitions :  In  studying  existing  laws,  we  have  been  impressed  by  the 
fact  that  the  names  and  definitions  used  in  excreta  disposal  in  different  parts 
of  the  country  are  by  no  means  tmiform  or  standardized.  The  board  is  ^ideavor- 
ing  to  define  for  its  own  use  each  important  word  of  legal  value.  If  it  becomes 
possible  for  State  and  local  boards  to  accept  uniformly  either  our  definitions  or 
some  other  definitions,  we  believe  that  the  legal  and  also  the  technical  phases 
of  the  subject  will  be  simplified. 

(4)  Chemical  disinfection  of  excreta^^^Aa  yet  we  have  obtained  only  limited 
encouragement  in  our  studies  on  the  disinfection  of  human  excreta.  Summa- 
rized briefly,  under  present  prices  for  labor  and  chemicals  we  see  no  immediate 
hope  for  a  practical,  economical  chemical  mass  disinfection  of  excreta  beyond 
the  nse  of  a  chemical  privy  or  the  occasional  chemical  disinfection  of  a  vault 
privy,  which  may  be  necessary.  Further,  we  can  definitely  abandon  all  thought 
of  a  chemical  disinfection  of  polluted  mines  and  polluted  fields  as  too  expensive 
imless  by  chance,  in  exceptional  cases,  some  waste  material,  as  some  mine 
waters  or  sea  water,  can  be  turned  in  to  cover  the  groxmd. 

(5)  Temperature  as  a  factor  *n.  prkvy  sanitaHon. — ^We  have  been  studying 
the  question  of  temperature,  as  influencing  the  development  of  hookworms  and 
flies,  in  the  hope  of  obtaining  new  leads  in  the  privsr  problem.  These  studies 
have  resulted  in  the  conclusion  that  the  fly  and  the  typhoid  and  dysentery 
bacilli  should  be  the  chief  criteria  upon  which  we  should  base  our  biological 
deductions  in  regard  to  privies,  and  that  hookworms,  StrongyMdes,  protozoan, 
and  other  zoo-ifarasitic  infections  are  to  be  considered  as  secondary  and  less 
Important  criteria.  This  conclusion — somewhat  heterodox  for  a  zoologist  to 
express — ^Is  based  chiefly  upon  the  point  that  factors  which  inhibit  the  develop- 
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ment  of  flies  will  suffice  to  inhibit  the  development  of  hookworms  and  other 
2soo-para8ite8,  although  the  converse  does  not  obtain  so  uniformly ;  and  factors 
vehich  inhibit  the  spread  of  flies  and  bacteria  will  inhibit  the  spread  of  the 
zoo-parasites,  although  the  converse  does  not  obtain  so  uniformly. 

Turning  now  to  temperatures,  it  may  be  stated  that  we  know  more  about  the 
bookworm  thermometer  than  we  do  as  yet  about  the  fly  thermometer,  both  of 
which  are  summarized  in  brief  in  the  following  tables : 

CONDENSED  H00O70RH  THERMOMETER  (INTERNATIONAL  OBSERVATIONS). 


C. 


8-10 


8-18 
20-35 
25-30 
3&40 
40-50 


50-80 

eo 


48.4-50 


48.4-64.4 

68-95 

77-86 

95-104 

104-122 


122-140 
140 


This  is  the  lowest  demonstrated  temperature  at  which  hookworm  eegs,  placed  under 
favorable  conditions,  have  been  observed  to  s^n^ent  and  to  Mitch,  out  larve 
that  reach  the  infectuig  sta^e. 

In  this  range  of  temperature  nookworm  larvse  are  sluggish  to  motionless. 

Favorable  u)  hookworm  development  and  motility. 

Optimum  for  development  of  hookworm  eggs  and  larvce  and  for  motility  of  larvs. 

Less  favorable  to  hookworm  development  and  motility. 

Eggs  have  been  observed  to  hatch  at  40**  C,  but  in  general  constant  temperatures 
arove  37*  C.  are  reported  as  unfavorable  or  fatal  for  eggs  and  larvse.  Both  eggs 
and  larve,  however,  can  stand  40  to  60"  C.  for  a  few  minutes  and  survive. 

Fatal  to  eggs  and  larvae  in  1  to  5  minutes. 

Fatal  to  eggs  and  larvs  almost  instantly. 


CONDENSED  HOUSE-FLY  THERMOMETER  (FROM  LITERATURE). 


Eggs  of  Mktsea  domettlea  did  not  develop  until  brought  into  a  warmer  temperature. 

Larvs  had  not  matured  at  end  of  8  we^. 

Eggs  have  been  hatched  in  12  hours. 

Duration  of  life  round  was  8  weeks. 

Eggs  have  been  hatched  In  8  to  12  hours. 

Larvee  mature  in  shortest  period  in  fermenting  materials. 

LarvsQ  leave  the  hotter  portion  of  the  manure. 


7.2 

45 

12.2 

54 

15.6 

60 

10.3-23.9 

65-75 

23.»-26.7 

75-80 

32.2-36.7 

9(^96 

37.8-43.3 

100-110 

From  the  foregoing  it  would  appear  that  at  temperatures  below  7"*  O.  (45"*  F.) 
fly  typhoid  and  hookworm  development  are  excluded,  hence  at  this  temperature 
and  under,  the  privy  problem  reduces  itself  to  a  question  of  bacterial  diseases 
spread  by  water  and  by  vertebrates. 

From  8  to  18*  C.  (46.4  to  64.4"  F.)  the  possibility  of  hookworm  Infection 
must  be  admitted,  but  since  the  worms  are  sluggish  at  these  temperatures  it  is 
dear  that  skin  infection  will  not  be  likely  to  occur,  but  that  infections  which  do 
occur  will  be  by  the  mouth  and  therefore  wUl  be  light  cases. 

From  54  to  75**  F.  (12.2  to  23.9*  O.)  the  possibiUty  of  fly  typhoid  must  be 
admitted. 

As  soon  as  the  temperature  passes  above  20*  C.  (68*  F.)  the  excreta  (hence 
the  privy  also)  become  more  dangerous,  as  these  higher  temperatures  are  more 
favorable  both  to  hookworms  and  to  fliea 

As  25  to  30"*  O.  (77  to  86"*  F.)  represents  the  optimum  for  the  development 
and  motility  for  hookworms.  It  follows  that  the  Infections  which  occur  at  these 
temperatures  are  more  likely  to  be  through  the  skin  and  more  severe  than 
infections  which  occur  at  lower  temperatures. 

As  23.9  to  about  36.7*  C.  (75  to  98"  F.)  represent  the  optimum  for  fly  develop- 
ment, it  follows  that  fly  typhoid  is  more  likely  to  occur  in  this  range. 

The  obvious  conclusion  is  that  at  a  temperature  of  23.9  to  36.7"  C.  (75  to  98" 
P.)  human  excreta  reach  their  greatest  potential  danger,  hence  that  this  repre- 
sents the  temperature  range  in  which  the  problems  of  the  privy  and  of  excreta 
disposal  reach  their  greatest  i)otential  importance. 

Above  35"  C.  the  temperature  is  less  favorable  for  hookworms,  and  above 
37.8*  C.  it  becomes  less  favorable  for  flies  (hence  also  for  fly  typhoid).    Accord- 
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ingly,  the  problems  of  the  privy  and  of  excreta  disposal  begin  to  decrease  in  i» 
porta  nee  above  35*  O. 

With  the  foregoing  temperature  data  before  us,  the  condualon  is  obrioas  tltat 
given  other  factors  (such  as  moisture  and  shade)  as  equal,  the  privy  probleB 
becomes  more  acute  in  proportion  to  the  length  of  the  season  wlien  the  tempen- 
ture  varies  between  about  25  and  35^  C. ;  in  other  words,  that  it  is  more  impor- 
tant for  our  Southern  than  for  our  Northern  States,  hence  it  is  more  impottant 
for  the  South  than  for  the  North  to  have  good  sanitary  conditions  in  respect  to 
excreta  disposal. 

The  mention  of  flies  reminds  us  that  the  zoological  data  contained  in  manj 
board  of  health  regulations  are  somewhat  confused  from  the  present  point  of  view. 
For  instance,  according  to  some  regulations  flies  and  chickens  are  not  animals. 
although  these  same  regulations  do  not  classify  them.eith^*  as  plants  or  as 
minerals.  It  is  apparent  that  many  regulations  use  the  word  animal  in  the  sense 
of  mammal, 

(6)  Sawdust  disposal  method. — ^Last  year  I  reported  to  you  that  we  were  tir- 
ing out  a  method  of  composting  night  soil  with  sawdust.  The  experiment  is 
still  being  followed  and  the  method  has  continued  to  give  good  results.  One 
weak  point  has,  however,  developed,  namely,  our  neighbors'  chickens  have  dis- 
covered the  fields,  and  they  Bcratch  through  the  sawdust  down  to  the  exereta, 
thereby  exposing  fcM?es  whereon  flies  lay  their  eggs.  While  pigeons,  mocking 
birds,  and  sparrows  have  been  a  distinct  aid  to  us,  chickens  have  proved  to  be 
an  unmitigated  nuisance. 

The  growth  of  grass  on  our  sawdust  plots  has  surpassed  all  expectations,  but 
it  is  still  too  early  to  conclude  whether  our  fertilizer  is  of  ephemeral  or  of  more 
permanent  value. 

Except  for  the  occasional  exposure  of  feces-  due  to  the  energies  of  the  chickens 
or  to  the  lack  of  energj'  on  the  part  of  the  man  who  covers  the  night  soil  with 
sawdust*  this  disposal  method  is,  up  to  date  at  least,  a  distinct  socceas. 

Mr.  Emerson.  Dr.  Stiles's  world-wide  reputation  as  an  authority 
on  rural  health  problems  naturally  leads  one  to  accept  all  of  his 
rulings  without  question.  Furthermore,  such  acceptance  might  well 
be  without  careful  thought- or  digestion.  Therefore,  I  believe  that 
two  of  the  points  made  in  that  portion  of  his  paper  relating  to  the 
proximity  of  privy  vaults  to  drinking-water  wells  should  be  empha- 
sized. First,  that  the  soil  chosen  for  this  experiment  was  sandy  and 
that  the  bottom  of  the  pit  was  above  ground  level;  and  second,  that 
Dr.  Stiles  has  as  yet  drawn  no  definite  conclusions. 

It  is  apparent  that  in  soil  of  the  particular  character,  and  with 
ground-water  level  at  the  elevation  obtaining  in  this  experiment, 
conditions  were  favorable  for  maximum  purification  of  liquids  pass- 
ing from  the  privy  vault  toward  the  drinking-water  well.  These 
experiments  have  been  under  way  for  only  a  short  period  of  time 
as  compared  with  occupancy  of  a  farmstead  for  generation  after 
generation,  with  resulting  pollution  of  a  well  in  rather  close  prox- 
imity to  the  privy  vault. 

We  know  that  in  rural  districts  we  are  still  experiencing  isolated 
foci  of  infection,  and  the  only  commodity  which  can  not  be  definitely 
excluded  is  the  drinking-water  well,  where  sewage  pollution  is  evi- 
denced by  bacteriological  analysis  year  after  year. 
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The  reason  for  these  remarks  is  simply  that  the  success  of  the 
engineering  profession  in  this  generation  is  due,  to  a  large  extent, 
to  liberal  factors  of  safety  which  were  selected  by  designers  of  the 
past.  Bridges  constructed  years  ago,  when  traffic  was  light,  are 
to-day  bearing  heavy  motor-truck  traffic  without  undue  vibration  or 
sagging.  Our  factor  of  safety  as  regards  the  well  in  the  rural  dis- 
tricts is  to  separate  it  as  far  as  may  be  from  the  privy  on  the  same  or 
adjoining  property.  Let  us  not  give  up  this  factor  of  safety  and  con- 
ceive the  idea  that  there  is  no  possibility  of  sewage-pollution  travel- 
ing but  a  few  feet.  I  heard  it  definitely  stated  last  fall  by  a  health 
officer  of  a  populous  county  that  sewage  pollution  would  disappear 
•in  traveling  14  inches  from  a  privy  vault.  Dr.  Stiles  has  not  given 
his  final  opinion.  Let  us  await  it,  even  though  that  opinion  may  not 
be  forthcoming  for  several  years. 

MALARIA. 

Dr.  Frtoks.  In  being  called  upon  to  open  the  discussion  on  malaria, 
I  understand  that  I  am  expected  to  give  you  a  brief  outline  report  of 
malaria  investigations  and  control  demonstrations  which  have  been 
conducted  during  the  pagt  year,  or  since  our  last  meeting.  I  take 
it,  also,  that  my  remarks  should  be  directed  particularly  to  the 
cooperative  program  for  malaria  control  under  which  we  are  now 
working  in  10  of  the  Southern  States.  My  reasons  for  this  assump- 
tion are,  that  while  not  all  the  State  health  officers  here  present  are 
interested  in  malaria,  those  from  the  South  are  intensely  so,  and 
their  interest  centers  in  practical  malaria  control  methods  which  can 
be  grafted  onto  their  health  programs. 

Before  we  enter  into  discussion  of  the  program  for  cooperative 
malaria  control,  however,  it  would  perhaps  be  well  to  mention  briefly 
the  investigational  activities  which  have  been  conducted  within  the 
United  States  during  this  period.  This  review  will  give  us  a  clearer 
impression  of  the  magnitude  and  -variety  of  the  malaria  control 
problems  which  are  confronting  us.  During  the  past  year  the  United 
States  Public  Health  Service,  cooperating  with  the  State  health 
department  of  California,  completed  a  seriefe  of  investigations  deal- 
ing with  Anopheline  mosquito  production  in  rice  fields.  A  report 
of  these  investigations  is  being  prepared,  but  perhaps  you  will  be 
interested  to  know  that  certain  rice  fields  were  found  in  which 
mosquito  production  was  negligible,  a  very  different  situation  from 
that  previously  observed  in  Arkansas  and  Louisiana  rice  fields. 
The  United  States  Public  Health  Service  also  conducted  other 
scientific  investigations  of  malaria  problems  in  the  field.  A  field 
laboratory  was  established,  first  in  Arkansas  and  later  in  southwest 
Georgia,  from  which  these  investigations  were  carried  on.  Con- 
siderable success  attended  the  effort  to  devise  some  less  expensive 
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and  more  easily  applied  means  of  destroying  Anopheline  larrse.  Dr. 
•M.  A.  Barber,  in  charge  of  the  field  laboratory,  finds  that  insoluble 
arsenic  can  be  successfully  used  as  an  Anopheline  larvicide,  and  that 
the  quantity  required  is  so  small  as  to  be  of  little  possible  danger 
to  human  beings  or  live  stock. 

Investigations  of  quinine  treament  of  malaria  made  by  Dr.  C.  C, 
Bass  in  Bolivar  and  Sunflower  Counties,  Miss.,  resulted  in  the  Na- 
tional Malaria  Committee'  adopting  a  standard  treatment  for  ma^ 
laria  in  the  United  States.    This  standard  treatment  consisting  of 
10  grains  of  quinine  sulphate  for  adults,  taken  every  night  for 
eight  weeks,  after  recovery  from  the  acute  attack,  has  been  approved 
by  the  United  States  Public  Health  Service  and  concerted  eflfort  is' 
being  made  to  popularize  it  among  the  physicians  of  the  South.    It 
is  felt  that  the  standard  treatment  for  malaria,  as  advocated,  is  a 
vast  improvement  on  the  quinine  dosage  now  generally  employed 
and  that  its  widespread  use  wiU  tend  to  reduce  relapses  and  malaria 
carriers,  or  in  other  words,  tend  to  effect  complete  and  permanent 
cures  of  malaria  cases  and  thus  reduce  new  infections.    The  Bureau 
of  Entomology  is  continuing  its  investigation  of  malaria-bearing 
mosquitoes  at  Mound,  La.    The  Bureau  of  Fisheries  is  cooperating 
with  the  United  States  Public  Health  Service  in  continuing  the 
investigation  of  fish  control  of  mosquito  production.     Other  gov- 
ernmental bureaus  are  showing  an  increased  interest  in  the  subject 
of  malaria  as  it  relates  to  reclamation  and  drainage  projects.    Thus 
we  see  that  the  malaria  problems  with  which  we  have  to  deal  are 
many,  that  they  are  being  approached  from  various  angles,  and  are 
being  carefully  and  scientifically  studied  by  different  agencies. 

Betuming  now  to  malaria  control  demonstrations  conducted  dur- 
ing the  year,  in  which  you  are  more  directly  interested,  because 
many  of  you  are  parties  to  the  cooperative  agreement  under  which 
we  are  working,  I  will  state  briefly  for  the  information  of  those 
who  are  not  familiar  with  the  copperative  program  for  malaria  con- 
trol, that  this  is  an  arrangement  entered  into  in  the  summer  of  1919 
between  10  State  health  departments,  the  United  States  Public 
Health  Service,  and  the  International  Health  Board,  in  order  to  pro- 
mote the  control  of  malaria  in  the  United  States  by  the  properly 
constituted  health  authorities.  It  provided  that  the  United  States 
Public  Health  Service  should  assign  to  the  State  health  department, 
upon  request,  an  officer  trained  in  malaria  control  who  would  make 
malaria  surveys,  prepare  estimates  of  costs,  and  supervise  construc- 
tion work;  that  the  State  and  local  health  authorities  would  pro- 
vide funds  for  control  measures  and  indicate  the  places  where  they 
should  be  conducted;  that  the  International  Health  Board  would 
supplement  these  funds  where  necessary.  These  demonstrations  in 
malaria  control  were  to  be  undertaken  in  urban  communities  and  ez- 
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tended  as  rapidly  as  feasible,  and  to  be  transferred  as  soon  as  pos- 
sible to  the  proper  local  health  agencies. 

In  beginning  operations  in  this  new  field,  or  least  under  this  new 
plan,  it  was  necessary  to  have  a  written  program  clearly  defining 
the  procedure  to  be  followed  and  the  duties  of  the  cooperating 
agencies.  It  was  not  understood,  however,  that  this  program  should 
be  absolutely  inflexible,  or  that  the  cooperative  program  would  be 
equally  suitable  to  every  State,  and  that  it  would  be  taken  up  with 
equal  enthusiasm  by  every  State  health  officer.  It  was  understood 
that  the  health  problems  of  the  different  States  were  different,  and 
that  the  health  departments  had  reached  different  stages  in  their 
development  Hence,  we  have  tried  in  every  way  to  fit  our  cooper- 
ative program  to  the  needs  and  wishes  of  the  State  health  officer 
concerned  so  long  as  its  basic  principles  were  adhered  to. 

Our  cooperative  program  for  malaria  control  has  now  been  in 
operation  for  two  years  in  10  Southern  States  and  working  under 
it  urban  communities  are  conducting  antimalaria  operations,  as 
follows: 

In  Alabama,  6  old  towns  in  which  malaria  control  was  undertaken 
last  year  and  to  which  we  are  still  giving  advisory  supervision,  and 
4  new  towns  in  which  malaria-control  demonstrations  were  started 
this  year ;  in  Arkansas,  8  old  towns  and  2  new  towns ;  in  Oeorgia, 
2  old  towns  and  2  new  towns ;  in  Louisiana,  2  old  towns  and  1  new 
town;  in  Mississippi,  6  old  towns  and  5  new  towns;  in  North 
Carolina,  8  old  towns  and  1  new  town ;  in  South  Carolina,  8  old  towns 
and  2  new  towns ;  in  Tennessee,  1  old  town  and  2  new  towns ;  in  Texas, 
14  old  towns  and  7  new  towns ;  in  Virginia,  7  old  towns ;  making  a 
total  of  61  urban  communities  in  which  malaria-control  demonstra- 
tions were  conducted  last  year  and  to  which  advisory  supervision  is 
being  furnished  this  year,  and  26  new  towns  in  which  we  are  making 
malaria-control  demonstrations  this  season.  The  total  cost  of  new 
construction  work  and  maintenance  of  old  work,  as  estimated  for  the 
present  season,  exclusive  of  supervision,  is  $106,462.  This  sum  will 
be  supplied  by  the  different  State  health  departments  and  the  com- 
munities concerned. 

In  fairness  to  those  State  health  departments  which  are  attempting 
to  expand  the  cooperative  program  for  malaria  control  and  graft 
it  onto  their  present  organizations,  it  should  be  stated  that  the  list 
of  communities  undertaking  malaria  control  under  our  cooperative 
program  as  given  above  does  not  include  many  conmiunities  which 
are  being  furnished  advice  relative  to  their  malaria  problems  and  its 
control  and  which  are  doing  something  less  than  is  required  under 
the  cooperative  agreement.  In  Alabama  32  such  towns  have  been 
surveyed  and  are  following  the  advice  of  a  sanitary  engineer  in 
handling  in  a  practical  way  their  malaria  problems.    This  is  an  ex- 
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State  which  probably  could  not  be  drained.  In  fact,  there  are  lai^ 
areas  which  could  not  be  drained  economically.  In  many  of  these 
areas  the  incidence  of  the  disease  is  high,  and  it  would  be  desirable  if 
we  could  work  out  a  plan  by  which  the  blood  of  the  people  ooiild  be 
sterilized  by  taking  a  certain  dose  of  quinine  for  a  definite  period  of 
time.  Thus  even  though  the  malaria  mos({uito  were  present,  one  could 
not  become  infected,  because  the  blood  would  be  free  of  parasites.  In 
this  way  the  disease  can  be  controlled. 

We  started  out  upon  such  a  demonstration  in  1915,  and  Dr.  C.  C. 
Bass  was  made  scientific  director  of  the  work  relative  to  the  control  of 
the  disease  by  the  use  of  quinine.  At  the  beginning  he  was  very  en- 
thusiastic as  to  the  large  possibilities  of  this  particular  line  of  en- 
deavor, and  as  the  work  proceeded,  of  course,  all  of  us  gained  a  great 
deal  of  valuable  experience  as  to  its  limitations. 

The  demonstration  relative  to  the  use  of  quinine  resulted  in  work- 
ing out  a  very  definite  policy  in  treating  this  disease.  This  work 
has  shown,  I  may  state  very  conclusively,  that  malaria  carriers — that 
is,  those  who  are  infected  with  the  disease  and  do  not  show  active 
symptoms-can  be  disinfected,  can  be  cured,  within  a  period  of  two 
months,  provided  every  adult  who  is  infected  with  malaria  should 
take  quinine— 10  grains — every  night  for  a  period  of  two  months. 

This  demonstration  has  shown  that  as  many  as  90  per  cent  of  them 
can  be  cured  or  can  be  sterilized.  Of  course,  when  you  reduce  the  in- 
fection to  that  extent,  the  disease  automatically  decreases  in  inci- 
dence. Of  course,  the  dose  of  quinine  is  graded  according  to  age. 
The  10-grain  dose  is  given  to  those  14  years  of  age  and  above,  and 
the  dose  is  graded  according  to  age  below  14.  The  adult  is  given  10 
grains  each  night  for  a  period  of  two  months. 

I  might  mention  incidentally  that  this  treatment  is  to  be  published 
in  the  near  future,  so  that  it  will  be  at  the  disposal  of  all  of  those 
who  want  to  use  it  in  the  Southern  States.  We  have  pretty  well 
worked  out  a  plan  by  which  we  can  get  quinine  at  about  40  per  c^it 
less  than  it  is  being  sold  to-day  in  the  market.  This  will  be  put  out 
in  a  standard  package,  on  which  will  be  written  the  standard  treat- 
ment for  malaria,  and  the  stores  of  every  State  can  obtain  this  treat- 
ment  and  place  it  at  the  disposal  of  the  public,  and  those  who  are 
engaged  in  the  control  of  malaria  can  work  out  a  plan  in  each  county, 
so  that  the  people  may  be  educated  relative  to  th6  use  of  quinine  in 
this  way.  While,  of  course,  that  would  not  necessarily  result  in  the 
control  of  the  disease,  I  think  one  of  the  most  desirable  things  at 
present  in  the  prevention  of  malaria  is  to  get  the  people  who  are 
known  to  have  the  disease  free  of  infection. 

Our  experience  shows  that  very  few,  a  relatively  small  percentage 
of  people  who  come  under  the  direction  of  physicians  and  who  are 
infected  with  malaria,  are  actually  cured.    They  have  relapses.    As 
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a  result,  about  60  per  cent  of  the  people  who  have  malaria  this  year 
carry  the  parasites  over  and  have  relapses  next  year ;  about  40  per 
cent  of  those  who  develop  the  disease  next  year  are  new  cases.  This 
is  about  the  ratio  between  the  old  cases  and  the  new  cases.  Yon 
can  readily  see  the  gravity  of  the  problem,  so  far  as  curing  the  case 
is  concerned.  One  of  the  great  things  is  getting  the  people  who  have 
this  infection  cured.  We  feel  that  placing  this  standard  treatment 
upon  the  market,  would  be  a  very  effective  way  of  getting  the  people 
to  realize,  as  well  as  the  physicians,  that  they  ahould  take  this  treat- 
ment at  least  two  months.  In  that  way,  a  definite  result  will  be  ob- 
tained, so  far  as  this  particular  phase  of  the  work  is  concerned. 

The  more  we  go  into  the  problem  of  malaria,  it  seems  to  me  that, 
briefly  stated,  malaria  can  only  be  controlled  by  using  all  of  the 
methods  which  are  at  our  disposal  in  a  particular  area.  Assuming 
that  we  go  into  a  certain  county  where  there  is  a  considerable  amount 
of  malaria,  the  first  thing  to  do  is  to  make  a  survey  and  determine 
the  malaria  problem  in  that  county,  see  what  part  may  be  drained ; 
how  much  use  may  be  made  of  the  quinine  method,  and  work  out  the 
program  in  the  control  of  malaria  so  as  to  utilize  properly  all  of  the 
methods  and  all  of  the  information  we  have  for  the  control  of  the 
disease.  After  having  gone  into  this  pretty  carefully  in  our  own 
State,  we  have  come  gradually  to  the  conclusion  that  that  is  the  thing 
for  us  to  do,  and  of  all  the  methods  that  have  been  proposed  in  the 
control  of  malaria,  there  are  two  methods  that  stand  out  most  promi- 
nently. One  is  quinine ;  we  must  use  quinine ;  we  must  get  the  doc- 
tors to  treat  their  cases  properly.    The  second  thing  is  drainage. 

These  two  methods  are  the  agents  that  should  be  used,  especially 
in  the  control  of  this  disease.  Screening  is  of  only  incidental  im- 
portance, There  are  many  tenement  houses  which  can  not  be 
screened.  A  demonstration,  which  has  been  conducted  in  Louisiana, 
shows  that  a  house  that  can  not  be  properly  screened  is  more  danger- 
ous if  screened  than  unscreened,  because  the  mosquitoes  get  on  the 
inside,  become  infected,  and  are  a  dangerous  element  in  the  cause  of 
sickness  in  that  family ;  so  that,  while  we  have  talked  about  screen- 
ing  a  great  deal,  I  think  the  two  outstanding  points  we  must  advocate 
and  stand  on  absolutely  in  the  control  of  this  disease,  where  it  is 
prevalent,  are  quinine,  sterilization  of  the  blood,  and  drainage.  But, 
of  course,  the  procedure  must  be  accompanied  by  extensive  educa- 
tional methods  of  the  people  and  of  the  medical  profession. 

Dr.  Hayne.  The  subject  of  the  control  of  malaria  in  the  Southern 
States,  and  wherever  it  exists  in  the  United  States,  is  one  of  the 
problems,  it  seems  to  me,  of  vital  importance. 

I  went  through  a  suburb  of  Boston  yesterday — New  York  quite  a 
thriving  town— quite  a  number  of  streets  there.  I  passed  block  after 
block,  containing  probably  hundreds  of  thousands  of  people,  and 
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Take,  for  instance,  the  important  question  of  the  distance  of  a  pit  privy  from 
a  well.  Board  of  health  regulations  vary  in  this  requirement  from  20  to  90D 
feet;  while  one  local  board  requires  that  the  distance  between  the  privy  and 
the  well  shall  be  equal  to  twice  the  depth  of  the  well — ^In  oth^  w<Nrds»  If  the 
well  is  200  feet  deep,  the  privy  mnst  be  400  feet  away,  but  if  th^re  is  a  surface 
well  10  feet  deep,  the  privy  can  be  moved  up  to  20  ffeet  Few  regulations  con- 
sider the  question  of  the  ground-water  level  or  of  the  nature  of  the  eoil,  or  the 
tiature  or  depth  of  the  well. 

Under  our  present  plan  of  work,  we  are  summarizing  each  one  of  tbe  804 
separate  thoughts  and  headings,  involving  excreta  disposal,  as  found  In  esristing 
laws,  rules,  regulations,  and  advice ;  and  these  summaries  are  being  presented 
to  the  members  of  the  board  fbr  consideration  in  connection  with  our  experi- 
mental woiic. 

One  of  the  most  striking  points  in  connection  with  the  laws  and  r^ulatioos 
\b  the  fact  that  in  some  localities  every  imaginable  formal  and  red-tape  obstacle 
seems  to  be  placed  in  the  path  of  the  family  which  wishes  either  to  build  it 
privy  or  to  have  it  cleaned,  while  in  other  localities  regulations  show  the  diffi- 
culty encountered  by  boards  in  inducing  families  to  build  privies  and  to  have 
them  scavenged. 

Another  striking  point  is  that  one  local  board  of  health  requires  that  as  soon 
as  a  case  of  typhoid  fever  is  discovered  at  a  home,  a  privy  must  be  built,  but 
that  this  must  be  removed  when  the  patient  recovers. 

Many  boards  of  health  seem  to  have  more  confidence  in  the  ease  and  efficiency 
of  various  methods  of  disinfecting  excreta  than  has  been  developed  among  the 
personnel  of  our  board. 

The  foregoing  citations  seem  to  justify  us  in  the  feeling  that  a  summary  of 
existing  laws,  rules,  regulations,  and  advice  on  the  subject  of  excreta  disposal 
will  be  of  distinct  practical  value  to  health  officera 

Legal  definitions :  In  studying  existing  laws,  we  have  been  impressed  by  the 
fact  that  the  names  and  definitions  used  in  excreta  disposal  in  different  parts 
of  the  country  are  by  no  means  uniform  or  standardized.  The  board  is  endeavor- 
ing to  define  for  its  own  use  each  important  word  of  legal  valu&  If  it  becomes 
possible  for  State  and  local  boards  to  accept  uniformly  either  our  definitions  or 
some  other  definitions,  we  believe  that  the  legal  and  also  the  technical  phases 
of  the  subject  virill  be  simplified. 

(4)  Chemical  disinfection  of  exoreta^-^AB  yet  we  have  obtained  only  limited 
encouragement  in  our  studies  on  the  disinfection  of  human  excreta.  Snmma- 
rized  briefly,  under  present  prices  for  labor  and  chemicals  we  see  no  inunediate 
hope  for  a  practical,  economical  chemical  mass  disinfection  of  excreta  beyond 
the  use  of  a  chemical  privy  or  the  occasional  chemical  disinfection  of  a  vault 
privy,  which  may  be  necessary.  Further,  we  can  definitely  abandon  all  thought 
of  a  chemical  disinfection  of  polluted  mines  and  i)ol luted  fields  as  too  expensive 
nnless  by  chance,  in  exceptional  cases,  some  waste  material,  as  some  mine 
waters  or  sea  water,  can  be  turned  in  to  cover  the  ground. 

(6)  Temperature  as  a  factor  in  privy  sanUaHon. — ^We  have  been  studying 
the  question  of  temperature,  as  influencing  the  development  of  hookworms  and 
flies,  in  the  hope  of  obtaining  new  leads  in  the  privy  problem.  These  studies 
have  resulted  in  the  conclusion  that  the  fly  and  the  typhoid  and  dysentery 
bacilli  should  be  the  chief  criteria  upon  which  we  should  base  our  biological 
deductions  in  regard  to  privies,  and  that  hookworms,  Strongyloides,  protozoan, 
and  other  zoo-ffarasitic  infections  are  to  be  considered  as  secondary  and  less 
important  criteria.  This  conclusion — somewhat  heterodox  for  a  zoologist  to 
express — ^is  based  chiefly  upon  the  point  that  factors  which  inhibit  the  develc^ 
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ment  of  flies  will  suffice  to  inhibit  the  development  of  hookworms  and  other 
zoo-parasites,  although  the  converse  does  not  obtain  so  uniformly ;  and  factors 
which  inhibit  the  spread  of  flies  and  bacteria  will  inhibit  the  spread  of  the 
zoo-parasites,  although  the  converse  does  not  obtain  so  uniformly. 

Turning  now  to  temperatures,  it  may  be  stated  that  we  know  more  about  the 
hookworm  thermometer  than  we  do  as  yet  about  the  fly  thermometer,  both  of 
which  are  summarized  in  brief  in  the  following  tables : 

CONDENSED  HOOKWORM  THERMOMETER  (INTERNATIONAL  OBSERVATIONS). 


•c. 


*-10 


»-18 
20-35 
25-30 
35-40 
40-50 


50-60 
60 


46.4-50 


46.4-64.4 

68-05 

77-86 

95-104 

104-122 


122-140 
140 


This  is  the  lowest  demonstrated  temperature  at  which  hookworm  eegs,  placed  under 
favorable  conditions,  haive  been  observed  to  segment  and  to  luttcn  out  larvee 
that  reach  the  infecting  stage. 

In  this  range  of  temperature  bookworm  larvsc  are  sluggish  to  motionless. 

Favorable  to  hookworm  development  and  motility. 

Optimum  for  development  of  hookworm  eggs  and  larvee  and  for  motility  of  larvee. 

lass  favorable  to  hookw(Nin  development  and  motility. 

Eggs  have  been  observed  to  hatch  at  40**  C,  but  in  goieral  constant  temperatures 
above  87*  C.  are  reported  as  unfavorable  or  fatal  for  eggs  and  larvee.    Both 
and  larvse,  however,  can  stand  40  to  50*'  G.  for  a  few  minutes  and  survive. 

Fatal  to  eggs  and  larvee  in  1  to  5  minutes. 

Fatal  to  eggs  and  larvae  almost  instantly. 


7.2 

45 

12.2 

64 

15.6 

60 

19.3-23.9 

65-76 

23.9-28.7 

75-80 

82.2-36.7 

90-98 

37.»-i3.3 

100-110 

001«n)ENSED  HOUSE-FLY  THERMOMETER  (FROM  LITERATURE). 


Eggs  of  likttca  dometHea  did  not  develop  until  brought  intoa  warmer  temperature. 

Larvee  had  not  matured  at  end  of  8  weeks. 

Eggs  have  been  hatched  in  12  hours. 

Duration  of  life  round  was  3  weeks. 

Eggs  have  been  hatched  in  8  to  12  hours. 

Larvee  mature  in  shortest  period  in  fermenting  materials. 

Larvee  leave  the  hotter  portion  of  the  manure. 


From  the  foregoing  it  would  appear  that  at  temperatures  below  7*  C.  (45**  F.) 
fly  typhoid  and  hookworm  development  are  excluded,  hence  at  this  temperature 
and  under,  the  privy  problem  reduces  itself  to  a  question  of  bacterial  diseases 
spread  by  water  and  by  vertebrates. 

From  8  to  18'  G.  (46.4  to  64.4<*  F.)  the  possibility  of  hookworm  infection 
must  be  admitted,  but  since  the  worms  are  sluggish  at  these  temperatures  it  is 
dear  that  skin  infection  will  not  be  likely  to  occur,  but  that  infections  which  do 
occur  will  be  by  the  mouth  and  therefore  will  be  light  cases. 

From  54  to  75*  F.  (12.2  to  28.9**  O.)  the  possibility  of  fly  typhoid  must  be 
admitted. 

As  soon  as  the  temperature  passes  above  20**  G.  (68*  F.)  the  excreta  (hence 
the  privy  also)  become  more  dangerous,  as  these  higher  temperatures  are  more 
favorable  both  to  hookworms  and  to  fllea 

As  25  to  30**  0.  (77  to  86**  F.)  represents  the  optimum  for  the  development 
and  motility  for  hookworms,  it  follows  that  the  infections  which  occur  at  these 
temperatures  are  more  likely  to  be  through  the  skin  and  more  severe  than 
infections  which  occur  at  lower  temperatures. 

As  23.9  to  about  36.7**  C.  (75  to  98**  F.)  represent  the  optimum  for  fly  develop- 
ment, it  follows  that  fly  typhoid  is  more  likely  to  occur  in  this  range. 

The  obvious  conclusion  is  that  at  a  temperature  of  23.9  to  36.7**  0.  (75  to  98" 
P.)  human  excreta  reach  their  greatest  potential  danger,  hence  that  this  repre- 
sents the  temperature  range  in  which  the  problems  of  the  privy  and  of  excreta 
disposal  reach  their  greatest  potential  importance. 

Above  35**  C.  the  temperature  is  less  favorable  for  hookworms,  and  above 
37^**  G.  it  becomes  less  favorable  for  flies  (hence  also  for  fly  typhoid).    Accord- 
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the  thought  that  came  to  my  mind  was:  Who  in  the  world  feeds 
all  those  people?  Where  do  they  get  their  food  from,  and  how  in 
the  world  are  they  clothed?  And  the  thought  carried  me  back  to 
the  cotton  fields  of  Alabama,  Mississippi,  and  South  Carolina,  and 
the  economic  conditions  that  now  exist  there.  It  took  me  then  out 
to  the  West,  where  the  wheat  is  grown  and  where  the  food  is  made, 
and  I  thought  of  the  economic  conditions  there.  As  I  cune  up  on 
my  trip  I  saw  that  beautiful  Capitol  and  wondered  if  the  people  we 
had  in  that  Capitol  were  thinking  of  the  problem  that  I  thought  of 
in  regard  to  the  people  of  the  United  States. 

In  South  Carolina,  in  Georgia,  and  in  Mississippi,  Liouisiana, 
Texas,  and  all  the  rest  of  them,  we  have  this  problem:  That  the 
white  man  will  not  live  in  a  country  where  there  is  malaria ;  where 
malaria  is  to.  any  great  extent.  He  will  take  His  family  and  move. 
He  does  not  mind  typhoid  fever;  he  does  not  mind  typhus  fever;  he 
does  not  mind  smallpox  to  any  great  extent.  He-  will  not  live  year 
after  year  in  a  country  in  which  his  family  have  chills  and  fever, 
and  in  which  his  family  can  not  be  happy.  It  does  not  kill  them,  but 
it  does  sap  their  energy  and  prevents  them  from  making  a  living  and 
enjoying  life,  and  any  man  will  not  live  where  his  family  can  not 
enjoy  life. 

Now,  the  problem  is  a  national  problem.  It  is  not  confined  to  the 
South.  It  is  utterly  impossible  for  the  impoverished  South  at  the 
present  time  to  take  care  of  the  malaria  problem,  and  if  the  United 
States  does  not  take  care  of  the  impoverished  South  they  will  lose 
the  revenue  from  the  cotton  fields  of  the  Southern  States. 

We  went  at  this  thing  in  South  Carolina  in  a  very  small  way. 
We  only  had  three  towns,  and  I  would  like  to  show  you  something 
about  those  three  little  towns.  You  would  not  call  them  towns  here. 
You  would  not  notice  them  if  you  went  through  them  in  an  auto- 
mobile. I  hardly  suppose  you  would  even  tax  them.  Down  there 
we  call  them  towns.  There  is  the  town  of  Bamberg,  with  a  popula- 
tion of  2,600,  that  you  would  not  rate  as  a  town.  You  would  call  it 
a  straggling  rural  district.  We  call  it  a  town.  It  had  1,016  cases 
of  malaria  in  1919.  We  did  work  there — drainage ;  regular  perma- 
nent work.  We  did  not  go  and  treat  2,000  people  with  quinine,  be- 
cause the  mosquitoes  were  infected.  We  drained  the  place,  and  the 
place  is  now  permanently  free  of  malaria.  It  will  take  upkeep  work 
to  keep  it  free.  That  is  a  very  small  cost.  The  ditches  have  to  be 
kept  cleaned  out.    We  drained  7  square  miles  of  cypress  swamp. 

The  economic  loss  to  that  small  town  was  $50,800  in  1919 ;  in  1920 
it  was  $8,500.  That  small  town  saved  $42,000  by  this  work.  Did 
the  work  cost  anything?  It  cost  $27,000.  Where  did  the  money 
come  from  ?  The  money  was  given  by  voluntary  subscription  in  that 
small  town.    Seventeen  thousand  dollars  of  it  was  given  that  way. 
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The  rest  of  it  was  given  by  the  International  Health  Board  and  by 
the  State  of  South  Carolina  by  taxation.  The  work  was  under  the 
supervision  of  an  engineer  of  the  Public  Health  Service. 

Another  town,  had  302  cases  in  1918.  In  1919  they  had  411.  We 
did  the  work,  and  in  1920  we  had  53  cases.  The  economic  loss  in  that 
town  was  $21,000  in  1919.    In  1920  it  was  $2,650. 

I  want  to  tell  you  about  another  town  in  South  Carolina.  Harts- 
viUe  is  a  little  place  of  3,624  inhabitants.  In  1918  it  commenced  ex- 
tensive malaria  work  through  its  town  council  and  its  board  of  health 
organization.  This  is  in  the  same  part  of  the  State  as  Bamberg. 
Bamberg  had  1,016  cases  out  of  a  ^pulation  of  2,500.  This  town 
had  in  1919, 10  cases  out  of  a  population  of  3,624.  We  did  work  there 
which  was  simply  supplementary  to  work  already  done.  In  1920  the 
number  of  cases  in  that  town  was  4.  These  figures  are  a  matter  of 
record  and  can  be  verified.  It  is  all  shown  on  a  very  small  map, 
which  is  a  photograph  of  a  large  map. 

We  want  to  continue  that  work.  We  want  to  continue  it  in  the 
South,  not  only  in  South  Carolina.  We  want  to  be  able  to  have 
white  people  move  down  there  where,  on  account  of  its  climate,  you 
can  make  crops  all  the  year  round ;  where  you  can  raise  anything  in 
the  United  States. 

Why  do  people  not  go  to  the  South  ?  They  have  an  idea  it  is  hot 
all  the  time  there.  It  is  hotter  in  Boston  right  now  than  it  is  in 
Hartsville,  Bamberg,  or  any  of  those  places  I  have  enumerated. 
We  have  cool  nights.  We  have  hot  days,  but  we  have  sunshine 
more  days  in  the  year  than  they  have  in  any  part  of  this  part  of  the 
world.  It  is  a  place  where  people  can  live  all  the  year  round  with 
exceedingly  little  expense,  because  they  do  not  have  to  keep  warm 
in  the  winter  time,  as  they  have  to  do  in  a  more  northern  climate. 
The  land  is  fertile.  It  is  not  a  one-crop  place.  We  have  got  to  in- 
duce white  people  to  go  there. 

I  lived  in  Montana  one  time.  It  is  a  good  country,  but  when  you 
get  out  there  you  are  500  miles  from  a  tree.  When  you  want  to  be 
comfortable  in  the  winter  time  yoi^  have  to  dig  a  hole  in  the  side 
of  a  hill  and  stay  there  until  the  winter  is  over. 

We  do  not  have  those  things  in  South  Carolina  or  in  the  Southern 
States.  The  reason  of  the  black  belt'is  malaria.  When  you  remove 
that  black  belt  then  you  wipe  out  the  blackening  of  that  part  of  the 
country.  The  Negro  will  live  where  he  has  malaria,  but  the  white 
man  will  not. 

Dr.  Dickie.  Several  years  ago  in  California,  we  did  some  experi- 
mental  work  in  malaria  as  a  demonstration.  We  received  a  small 
appropriation  from  the  State  government,  and  did  the  work  in 
northern  California  in  a  little  town  called  Anderson. 
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We  found  a  listless,  indolent  population,  with  95  per  cent  of  the 
inhabitants  infected  with  malaria.  We  started  out  to  give  extensive 
treatment,  operating  a  free  clinic  for  the  purpose.  We  drained  the 
surrounding  country,  and  the  following  year  we  reduced  the  actual 
number  of  oases  to  five.  The  next  year  half  a  million  dollars'  worth 
of  property  changed  hands  in  the  vicinity.  Previous  to  that,  we  had 
an  enabling  act  passed  in  the  legislature  calling  for  the  creation  of 
mosquito  abatement  districts.  There  had  been  quite  a  few  of  them 
established,  but  they  had  not  been  as  satisfactory  as  we  would  have 
liked,  because  the  revenue  from  the  taxation  is  not  sufficient  to 
proi)erly  carry  on  the  work,  though  we  were  able  to  get  volunteers  to 
do  considerable  work  in  the  early  spring. 

We  went  before  the  legislature  this  last  winter,  expecting  to  get 
$200,000  to  complete  the  work  in  the  northern  part  of  the  State. 
We  have  discovered  in  California  that  some  of  our  most  fertile 
agricultural  territory  is  infected  with  malaria,  and  in  accordance 
with  the  experience  of  the  gentleman  who  has  just  spoken,  we  also 
found  that  settlers  will  not  go  there;  in  fact,  people  are  moving 
away.  A  great  deal  of  the  territory  is  being  turned  over  at  the 
present  time  to  the  Japanese,  and  they  are  carrying  on  the  agri- 
cultural work  there. 

We  have  received  $20,000  from  the  last  legislature  for  this  pur- 
pose. We  expect  to  m:ike  a  further  demonstration.  I  think  this 
appropriation  will  be  sufficient  to  rouse  the  people  of  our  State  to 
the  necessity  of  eradicating  malaria  once  for  all.  I  think  it  is  only 
a  question  of  a  few  years  before  we  will  eradicate  it. 

Dr.  Ferrell.  The  cooperative  demonstrations  in  malaria  control, 
aside  from  showing  that  malaria  can  be  controlled  at  a  cost  within 
the  reach  of  the  average  community,  have  demonstrated  the  fea- 
sibility of  cooperative  effort  of  Federal,  State,  and  local  health 
agencies  in  dealing  with  health  problems.  The  representatives  of 
the  various  agencies  have  worked  in  entire  harmony. 

Definite  reduction  in  the  amount  of  malaria  has  been  obtained, 
and  the  local  authorities  are  becoming  accustomed  to  spending  money 
for  health  protection.  Once  the  wisdom  of  making  such  expenditures 
is  fully  appreciated,  we  may  cosipect  to  see  communities  provide  for 
health  work  as  regularly  as  provision  is  made  for  schools,  roads, 
etc.  The  work,  then,  is  exerting  a  wholesome  influence  in  the  develop- 
ment of  permanent  local  health  organizations. 

Malaria  is  recognized  by  the  laity,  physicians,  and  public  health 
workers  as  an  outstanding  health  problem  in  many  communities  of 
the  South,  such  as  Bamberg,  S.  C,  and  the  delta  counties  of  Mis- 
sissippi and  Louisiana.  There  are,  however,  many  towns  and  coun- 
ties in  which  malaria  is  of  much  less  importance.  However,  the 
degree  of  its  importance  has  not  been  definitely  determined.    In  such 
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localities  opinions  differ  as  to  the  wisdom  of  using  the  available 
public  health  funds  in  measures  for  the  control  of  malaria. 

At  present  Dr.  Bankin,  in  North  Carolina,  is  conducting  an  inves- 
tigation in  Lenoir  County  to  ascertain  the  extent  to  which  malaria 
constitutes  a  menace  to  the  health  and  economic  efficiency  of  the  peo- 
ple. It  would  be  wise,  no  doubt,  to  have  similar  studies  conducted 
in  quite  a  number  of  sample  counties.  Once  we  have  a  reliable  sur- 
vey of  the  public-health  importance  of  malaria  by  counties  or  dis- 
tricts we  shall  be  able  to  direct  our  control  measures  to  those  areas 
in  which  malaria  is  known  to  be  of  public-health  importance. 

Malaria  is  more  difficult  to  combat  than  hookworm  disease.  The 
method  of  diagnosing  hookworm  disease  is  easy  and  the  method  for 
its  treatment  comparatively  simple.  We  have  not  yet  developed  a 
method  for  finding  carriers  of  malaria  that  is  sufficiently  accurate  to 
enable  those  engaged  in  the  work  to  say  with  satisfactory  exactness 
just  who  has  and  who  has  not  malaria. 

I  sincerely  trust  that  the  investigative  work,  not  only  of  the  service 
but  of  all  other  agencies,  will  be  conducted  so  that  we  may  have  for 
many  of  the  problems  that  remain  in  doubt  the  solutions  that  are  so 
urgently  needed  for  the  most  intelligent  carrying  out  of  control 
measures  throughout  the  infected  regions. 

COOPERATIVE  DEMONSTRATION  WORK  IN  JRURAL  SANITATION. 

Dr.  Lumsden  addressed  the  conference,  summarizing  his  remarks 
as  follows: 

1.  All  the  discussions  in  this  conference  appear  to  fit  into  a  struc- 
ture comparable  to  Mendelejeff's  table  in  chemistry  indicating  that 
the  big  need  in  the  public-health  situation  in  the  United  States  is 
the  development  and  maintenance  of  reasonably  adequate  whole- 
time  local  health  service. 

2.  The  results  of  a  short-period  intensive  campaign  for  the  pro- 
motion of  infant  hygiene,  maternity  hygiene,  paternity  hygiene,  or 
old-age  life-extension  hygiene,  or  for  the  control  of  tuberculosis,  ma- 
laria, or  typhoid  fever,  or  for  the  carrying  out  of  any  other  special 
branch  of  health  work  in  a  community  will  soon  be,  to  a  large  extent, 
lost  unless  there  be  maintained  in  that  community  a  local  health 
force  to  continue  the  work  and  the  stimulation  of  popular  interest 
in  it. 

3.  What  is  a  logical  program  of  health  work  in  one  community 
might  be  absurd  if  applied  to  some  other  community.  Therefore,  the 
local  health  force  with  a  knowledge  of  local  conditions  and  a  sense  of 
relative  values  is  needed  to  determine  in  what  sequence  different 
branches  of  health  work  may  be  taken  up  or  concentrated  upon  to 
meet  the  local  conditions. 
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4.  Specialists  in  different  branches  of  health  work  are  needed  is 
the  field  forces  of  the  Federal  health  agency,  the  central  State  health 
agency,  and  the  health  department  of  the  large'  city.  From  thr 
central  State  or  the  Federal  health  agency  specialists  may  be  detailed 
temporarily  to  advantage  to  assist  local  health  organizations  in 
inaugurating  and  carrying  out  special  branches  of  health  work ;  bat 
a  plan  to  develop  a  large,  field  force  to  carry  out  one,  and  one  only, 
special  branch  of  health  work  in  all  parts  of  the  country  (including 
the  rural  sections)  would  necessarily  prove  a  disastrous  failure, 
resulting  in  serious  disappointment  to  the  citizens,  whose  support  is 
essential  to  the  success  of  health  work. 

5.  If  local  health  forces  were  composed  of  variously  specialized 
groups  of  workers  operating  independently  of  one  another,  the  over- 
head expenses  and  the  cost  of  the  actual  service  would  be  too  much 
for  our  average  community — and  certainly  our  rural  communities 
generally — to  bear.  We  should  not  prescribe  a  kind  of  health  serv- 
ice which  would  cost  more  than  it  would  be  worth  and  which  would 
be  in  fact  so  extravagant  that  we  could  not  afford  to  live  under  such 
expenses  for  health  protection. 

6.  Some  of  the  plans  proposed  by  ardent  advocates  and  indorsed 
(usually  without  detailed  understanding)  by  large  associations  of 
citizens,  taxpayers,  and  voters  for  the  establishment  of  specialized 
forces  of  health  workers  to  carry  on  with  one  or  another  special 
branch  of  health  work,  though  in  some  cases  presenting  a  strong 
appeal  to  those  who  have  had  no  practical  experience  in  public-health 
work,  are  clearly  illogical,  unbusinesslike,  and  even  preposterous. 

7.  One  of  the  most  important  functions  of  a  conference  such  as 
this  appears  to  be  the  formulation  of  a  definite,  practical,  economical, 
effective,  businesslike,  common-sense  plan  for  the  development  of 
whole-time  local  health  ser\  ice  throughout  the  United  States,  and 
especially  in  our  rural  communities,  where  reasonably  adequate,  well- 
balanced  local  health  service  is  most  lacking  and  coijsequently  most 

needed. 

8.  The  plan  of  rural  health  work  in  which  the  Public  Health 
Service,  in  cooperation  with  State  and  local  health  agencies,  has  en- 
gaged— on  a  necessarily  small  scale  because  of  the  small  appropria- 
tions for  it — ^has  stood  the  test  of  time  and  wide-range  local  condi- 
tions. It  has  proved  logical,  economical,  and  effective.  It  operates 
through  a  whole-time  local  (county  or  district)  health  officer  who 
has  the  advice  and  counsel  of  experienced  officials  from  each  of  the 
central  cooperating  agencies.  All  of  the  health  activities  in  the  local 
unit  are  under  the  immediate  direction  of  one  person  and  thus  over- 
head expenses  may  be  reduced  to  a  minimum,  travel  expenses  for  the 
field  force  may  be  kept  within  reasonable  bounds,  unnecessary  dupli- 
cation of  activities  may  be  prevented,  and  the  chances  are  at  least 
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reasonably  good  for  the  different  branches  of  health  work  needed  and 
feasible  in  the  community  to  be  carried  out  in  a  logical  sequence  and 
a  businesslike  manner. 

9.  As  under  existing  conditions  of  transportation  and  travel,  health 
conditions  in  one  community  or  State  react  upon  health  conditions 
in  other  communities  or  States,  the  establishment  and  maintenance 
of  adequate  local  health  service  generally  should  be  a  matter  of  keen 
concern  to  all  American  citizens,  and  especially  to  those  responsible 
for  the  direction  of  local,  State  and  National  governmental  affairs. 
If  Federal  aid  to  States  and  State  aid  to  local  communities  is  justified 
in  any  field  (and  certainly  most  of  us  now  think  it  is)  it  surely  is 
justified  in  our  public-health  field.  Any  American  citizen  objecting 
to  cooperation  by  Federal,  State  and  local  health  agencies  on  the 
groimd  that  one  community  or  State  may  get  a  little  more  financial 
benefit  out  of  the  cooperative  arrangement  than  another  is  short- 
sighted and  needs  Americanization  treatment. 

10.  With  an  annual  sum  less  than  the  cost  of  one  modern  battle 
cruiser  whole-time  reasonably  adequate  local  health  service  could  be 
provided  in  every  rural  community  in  the  United  States.  Such  an 
investment  derived  in  due  and  reasonable  proportion  from  Federal, 
State,  and  local  governmental  sources  would  provide  to  the  indi- 
vidual, local,  State,  and  national  welfare  (which  is  all  one)  a  divi- 
dend yield  bigger  than  is  obtainable  from  any  other  investment  of 
public  funds. 

If  the  members  of  this  conference  will  continue  persistently  and 
consistently  to  avoid  fads  and  fancies,  tempting  expediencies,  and 
misguided  popular  sentiment,  however  widespread,  for  the  develop- 
ment of  lopsided  programs  of  public-health  work  and  to  work  for  a 
common-sense,  businesslike  program  for  the  development  of  well- 
balanced  local  health  service,  they  can  accomplish  much  of  the  most 
critical  importance  for  our  national  welfare. 

Dr.  Draper.  At  the  past  two  conferences,  I  mentioned  a  particular 
demonstration  of  rural  public  health  work  which  is  being  conducted 
in  Virginia.  I  will  briefly  describe  the  progress  of  that  demonstra- 
tion. 

There  are  in  the  State  of  Virginia  100  counties.  All  of  the  counties 
are  rural  due  to  the  fact  that  the  cities  are  entirely  apart  and  separate 
from  the  counties  and  pay  no  county  taxea  In  planning  health  work 
for  these  counties  it  was  necessary  to  take  into  consideratioai  the  fact 
that  in  a  great  majority  of  them  no  health  work  of  any  kind  had  ever 
been  done,  except  in  a  few  instances  where  maybe  two  or  three  months 
of  intensive  work  had  been  conducted  in  one  small  part  of  the  county. 
Sentiment  in  these  counties  was  not  particularly  favorable  to  public 
health  work.  Very  few  people  were  interested  in  it;  very  few  realized 
the  benefit  to  be  derived ;  and  very  few  believed  that  it  was  necessftiry. 
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The  people  were  fairly  well  satisfied  with  the  oanditions  under  which 
they  lived,  and  were  not  anxious  to  be  disturbed.  So  the  probl^n  lay 
in  finding  some  line  of  work  which  could  be  introduced  into  a  runi 
community  at  small  cost,  because  no  large  amount  of  money  oould  be 
secured. 

We  did  not  know  what  the  results  of  this  demonstration  would  be. 
but  we  decided  to  employ  one  man  to  act  as  a  sanitary  oflioer  of  a 
county.  That  one  man  was  to  do  the  most  necessary  work  which  there 
happened  to  be  in  the  county.  In  a  great  majority  of  the  counties  the 
most  necessary  work  is  that  of  improving  sanitary  conditions  at  the 
individual  homes.  There  is  in  Virginia  a  considerable  amount  of 
typhoid  fever,  hookworm  disease,  and  dysentery,  also  many  infec^ 
tions  with  intestinal  parasites.  A  few  days  ago  a  woman  who  was 
putting  up  hookworm  containers  at  the  State  board  of  health  own- 
plained  of  being  sick.  I  suggested  she  have  an  examination  made  for 
intestinal  parasites.  A  specimen  was  secured,  and  it  was  reported 
back  that  she  was  heavily  infected  with  hookworm.  An  examinaticHi 
was  also  made  of  63  children  who  came  from  all  parts  of  Virginia, 
who  were  in  an  orphan  asylum  about  6  miles  outside  of  Richmond 
Out  of  53  examined,  33  showed  infections  with  intestinal  parasites 
of  one  kind  or  apother — 62  per  cent. 

So  we  established  in  10  of  the  counties  of  Virginia  a  full-time  sani- 
tary officer.  In  most  instances  he  was  a  rather  young  man  who  had 
had  the  fimdamental  principles  of  sanitation  drilled  into  him  by 
experience  in  the  counties  where  health  work  was  going  on.  He 
knew  the  proper  methods  of  disposing  of  human  wastes  and  protect- 
ing water  supplies. 

We  have  worked  in  a  total  of  15  counties.  Two  of  the  counties 
were  lost  after  one  year  of  work.  Two  other  counties,  instead  of 
reappropriating  money  for  continuation  of  the  same  plan  of  health 
work,  appropriated  $5,000  the  second  year  for  a  $10,000  unit,  sup- 
ported by  the  county,  by  the  International  Health  Board,  and  by  the 
State.  We  then  secured  four  counties  to  make  up  for  the  four  we 
had  lost.  There  are  now  three  counties  which  have  made  their  ap- 
propriations for  the  third  time ;  there  are  four  counties  which  hare 
made  their  appropriations  for  the  second  time;  and  there  are  three 
counties  which  are  still  in  their  first  year  of  work. 

In  this  plan  of  work  the  counties  are  asked  to  put  up  $1,500.  The 
State  boatd  of  health  and  the  Public  Health  Service  allot  jointly 
$1,000,  making  a  total  county  budget  of  $2,500.  The  Public  Health 
Service  also  furnishes  supervision — that  is,  an  officer  of  the  Public 
Health  Service  visits  each  one  of  these  counties  at  regular  intervals— 
to  see  that  the  work  is  conducted  in  a  proper  manner  and  to  see  that 
the  results  which  the  man  is  getting  are  the  results  intended. 
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At  the  beginning  of  the  work  we  did  not  know  just  what  program 
the  sanitary  oflScer  would  be  able  to  carry  out.  We  wanted  him  to  do 
the  things  that  were  most  needed.  We  felt  that  if  he  could  secure 
the  general  installation  of  sanitary  toilets  and  the  protection  of 
water  supplies  he  would  be  doing  well.  As  time  went  on  we  were 
able  to  evolve  a  definite  program  of  work.  Following  are  the  "  four- 
teen points"  which  constitute  the  platform  of  the  sanitary  officer. 
When  we  go  before  a  board  of  supervisors  now,  we  are  able  to  say, 
"  The  sanitary  officer  whom  we  want  to  put  in  your  county  will  ad- 
here as  far  as  possible  to  this  program.  These  are  the  things  he  is 
expected  to  do ;  which  we  will  see  that  he  does  do." 

PBOOBAU    OF   COOPERATIVE   COUNTY    HEALTH    WORK    AS    CONDUCTED   BY    A    FUTX-TIME 

COUNTY   SANITARY  OFFICER. 

1.  Make  a  sanitary  survey  of  the  towns  in  the  county ;  recommend  such  sani- 
tary ordinances  as  may  be  necessary  for  placing  these  towns  In  a  sanitary 
condition;  secure  passage  of  same  by  town  councils;  and  give  all  possible  as- 
sistance in  having  such  ordinances  put  into  effect  and  carried  through  to  a 
conclusion. 

The  above  relates  principally  to  the  passage  of  a  sanitary  privy  ordinance 
and  the  installation  and  operation  of  a  system  for  the  sanitary  disposal  of 
human  excreta  In  towns. 

2.  Introduce  measures  for  the  provision  of  sanitary  closets  and  a  safe  water 
supply  at  every  school  in  the  county.  Secure  funds  for  same,  supervise  the 
work  of  construction,  and  see  that  it  Is  carried  to  a  successful  conclusion. 

3.  Secure  the  installation  of  sanitary  closets  and  safe  water  supplies  at 
individual  homes  throughout  the  county  as  far  as  possible.  (The  country 
homes  sanitated  in  our  counties  range  from  500  to  1,600).  This  work  is 
accomplishei]  by  education,  persuasion,  and  voluntary  cooperation  on  the  part 
of  the  people,  not  by  force. 

4.  The  creation  of  popular  interest  and  sentiment  for  public^health  work  to 
the  end  that  the  county  will  desire  a  more  complete  health  organization  the 
following  year  or,  at  least,  continue  on  the  same  scale. 

5.  Cooperate  with  the  county  board  of  health,  and  act  as  its  agent  in  car- 
rying out  measures  for  the  prevention  and  control  of  communicable  diseases. 

6.  During  the  winter  months  when  conditions  are  such  as  to  render  outside 
sanitary  work  impracticable,  the  sanitary  officer  will  give  systematic  talks 
in  the  schools  on  matters  pertaining  to  school  hygiene  and  public  health.  In 
this  connection,  he  will  also  organize  health  leagues  in  the  schools  whereby 
each  school  is  enabled  to  have  a  health  organization  composed  of  the  pupils 
themselves  who  serve  as  health  officers  and  assist  the  county  sanitary  officer 
in  maintaining  the  school  and  its  surroundings  In  a  clean  and  healthful  con- 
dition. The  league  also  provides  for  the  improvement  of  the  Individual  health 
of  its  members. 

These  demonstrations  are  conducted  by  the  State  board  of  health  and  the 
United  States  Public  Health  Service  in  cooperation  with  the  county  authori- 
ties. They  are  best  adapted  to  counties  in  which  little  or  no  public-health 
work  has  been  previously  carried  on  and  in  which  sufficient  funds  to  support 
a  more  nearly  adequate  county  health  organization  are  not  available. 

This  plan,  of  work  requires  an  appropriation  of  $1,500  from  county  sources. 
To  this  original  amount  the  State  board  of  health  will  allot  $1,000,  making  the 
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total  budget  for  tbe  year  $2,500.  The  salary  of  the  sanitary  officer  raoges 
from  $1,500  to  $1,800  depending  upon  his  qualifications  and  preTious  expeti- 
ence.  The  remainder  of  ttie  budget  is  used  for  defraying  the  expense  of  auto- 
mobile transportation  for  the  sanitary  officer  and  for  necessary  incidentals. 

An  officer  of  the  State  board  of  health  or  the  United  States  Public  Health 
Service  is  assigned  to  each  group  of  four  or  five  demonstration  comities  to 
plan  and  supervise  the  worlc  of  the  sanitary  officer,  help  him  in  his  prot>l€nia» 
appear  before  county  boards  and  town  councils  in  matters  relating  to  the  worli; 
and  through  his  knowledge  and  esi)erience,  assure  the  success  of  the  demon- 
stration. 

As  the  State  board  of  health  has  only  a  limited  appropriatfon  for  coopera- 
tive county  health  work,  the  work  is  introduced  in  the  counties  in  tbe  order 
in  which  applications  are  received  and  as  soon  as  practicable  thereafter. 

We  have  in  several  counties  done  additional  work.  We  have  in- 
stituted rat  campaigns,  in  some  cases  catching  3,000  rats  in  a 
round-up.  That  has  made  a  tremendously  favorable  impression  upon 
the  people.  Some  who  were  not  interested  before  were  tremendously 
interested  by  the  destruction  of  rats.  I  remember  that  at  a  meeting 
of  a  board  of  supervisors,  at  which  an  appropriation  was  made  for 
the  continuation  of  the  work  a  third  year,  one  of  the  members  said^ 
"  Doctor,  I  am  going  to  rote  for  this  appropriation.  I  just  want  to 
say  now,  while  these  people  are  here,  that  that  rat  campaign  that  you 
all  carried  on  was  worth  thousands  of  dollars  to  this  town.  I  want 
the  people  who  are  here  to  arrange  for  the  sanitary  officer  to  go  down 
to  their  communities.  I  believe  the  number  of  rats  which  can  be 
caught  in  their  barns  will  more  than  pay  up  for  the  amount  of  ex- 
pense they  are  put  to." 

Another  thing  that  the  sanitary  officer  can  help  in  is  the  malaria 
work.  We  have  one  town  in  which,  now  that  the  typhoid  situation 
is  clarified,  and  the  town  is  100  per  cent  sanitary-*  town  of  about 
1,500 — ^the  malaria  problem  is  the  next  most  important  thing.  We 
have  a  trained  sanitary  officer  who  is  doing  malaria  work  now  in- 
stead of  typhoid.  Dr.  Fricks,  of  the  Public  Health  Service,  has  a 
representative  who  goes  around  to  see  him  every  two  or  three  weeks, 
and  gives  him  any  help  that  he  needs.  He  is  visiting  the  houses  in 
the  malaria  section,  telling  the  people  the  benefits  which  come  from 
proper  screening  and  the  draining  of  mosquito  breeding  places. right 
around  their  houses,  measures  which  can  be  inexpensively  carried 
out.  The  result  is  that  these  people  are  becoming  interested.  They 
are  going  to  the  town  every  week  and  carrying  back  fine  mesh  screen- 
ing for  their  doors  and  windows. 

The  sanitary  officer  in  the  county  also  devotes  some  time  to  small- 
pox. We  have  quite  a  bit  of  smallpox.  Here  is  where  we  can  coop- 
erate with  the  doctors  in  carrying  on  public-health  work.  When  the 
county  board  of  health  has  to  get  busy  and  corral  its  cases  of  small- 
pox, vaccinate  them,  and  be  responsible  for  feeding  them  and  keeping 
them  in  quarantine  it  takes  quite  a  lot  of  time ;  they  are  very  glad  to 
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shift  some  of  that  responsibility.  That  is  where  the  sanitary  officer 
is  useful.  He  is  able  to  relieve  the  doctor  of  the  quarantine  of  these 
cases.  He  sees  that  they  get  their  food  all  right,  and  sometimes 
helps  in  the  vaccinations. 

Then  when  it  comes  time  for  the  county  to  make  another  appropri- 
ation the  doctors  are  willing  to  go  before  the  board  and  give  their 
active  support  to  the  work.  Their  influence  is  of  great  assistance 
in  many  instances. 

We  do  some  communicable-disease  work.  One  of  the  sanitary 
officers  was  rung  on  the  telephone  the  other  day.  Somebody  said, 
"  There  is  a  colored  woman  running  around  here  all  broken  out  with 
scarlet  fever.  She  is  dangerous  to  this  whole  community.  Won't 
you  come  up  ?  "  So  he  got  hold  of  a  doctor  and  went  up  to  see  this 
woman.  He  found  a  colored  woman,  terribly  broken  out  with 
secondary  syphilis.  He  immediately  realized  that  something  had  to 
be  done.  He  raised  enough  mcaiey  to  pay  the  woman's  car  fare  down 
to  Charlottesville,  where  she  was  treated.  It  happened  that  that  col- 
ored woman  was  laundress  for  a  number  of  the  most  prominent 
families  of  the  town  where  we  were  working.  She  also  came  in  at 
odd  times  and  did  cooking  for  people.  When  they  discovered  that 
this  woman  had  secondary  syphilis  they  were  horrified;  they  could 
not  believe  it  was  so.  They  began  to  inquire  into  conditions,  and  the 
doctors  there  were  kept  right  busy  for  a  while  making  examinations 
of  the  colored  help.  When  it  came  time  for  another  appropriation  to 
be  considered  people  who  had  never  been  interested  in  sanitation  or 
rural  health  work  before,  realized  it  was  helping  them;  ihat  the 
sanitary  officer  had  gotten  a  woman  with  a  dangerous  disease  out  of 
the  community;  and  that  something  worth  while  was  being  accom- 
plished. They  came  out  in  large  numbers  and  rooted  for  the  health 
department  and  for  the  continuation  of  the  sanitary  health  officer. 

In  some  of  the  towns  the  work  that  has  been  done  has  led  to  the 
establishment  of  sewerage  systems.  One  town  became  so  enthusiastic 
over  a  sewerage  system  that  it  bonded  itself  so  heavily  it  did  not 
have  enough  money  to  support  the  sanitary  officer  another  year  and 
had  to  let  him  go. 

Once  a  week  the  sanitary  officer  collects  samples  of  public  water 
supplies  for  examination.    He  also  secures  abatement  of  nuisances. 

Of  course,  the  work  of  the  sanitary  officer  is  very  thinly  scattered. 
He  has  a  large  area  to  cover,  but  there  is  a  nucleus  for  health  work ; 
there  is  something  to  tie  to.  The  sanitary  officer  has  proved  his 
use  and  value,  so  that  they  are  willing  to  continue  him  year  after 
year,  or  at  least  for  three  years,  with  increasing  enthusiasm  and 
interest.  I  do  not  think  many  of  these  counties  have  yet  gotten  to  the 
point  where  they  want  to  add  to  the  sanitary  officer  very  much,  but 
just  as  soon  as  there  is  sufficient  sentiment  to  increase  the  appropria- 
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tion  for  health  work,  then  they  can  do  the  next  most  important  thing 
and  gradually  build  up  their  health  organization  from  the  simple 
unit  to  a  complete  health  organization.  It  may  take  20  years;  bat 
as  long  as  the  nucleus  is  there,  the  building  up  and  the  develop- 
ment of  public  health  work,  as  interest  and  sentiment  increases,  is 
perfectly  feasible. 

Dr.  McCoRMACK.  I  really  think,  from  the  address  which  Dr. 
Lumsden  delivered  to-day,  if  the  United  States  Public  Health 
Service  had  done  no  other  thing  in  its  entire  existence  but  give  him 
the  opportunity  for  securing  the  knowledge  that  enabled  him  to 
make  it,  that  would  have  justified  its  existence.  I  really  believe  that 
this  is  one  of  the  milestones  in  the  progress  of  the  United  States: 
and  that  if  we  do  our  duty,  if  we  are  properly  charged  with  the  ideas 
that  he  expressed  here,  if  we  have  gotten  the  eternal  fire  that  he  has 
lighted  here  and  carry  it  from  this  room  into  every  comer  of  the 
United  States,  we  have  done  the  greatest  day's  work  that  has  yet 
been  done  for  better  preventive  health  conditions  in  this  whole 
country. 

We  have  developed,  all  of  us,  as  faddists  and,  as  specialists.  Wc 
have  dreamed  our  dream  that  we  would  free  this  country  from  one 
disease  or  some  other  disease.  We  have  thought  in  terms  of  putting 
in  each  governmental  unit  in  these  United  States  enough  different 
agencies  so  that  there  would  be  few  left  in  any  community  who 
would  not  be  employed  by  health  and  welfare  organizations  in 
carrying  out  the  functions  of  those  counties,  if  we  carried  out  work  to 
its  logical  conclusion. 

I  want  to  appeal  to  this  body,  and  through  this  body  to  their  con- 
stituents, and  appeal  to  you  to  go  to  those  constituents  with  this 
plain,  practical  program  of  work.  I  do  not  care  whether  you 
get  your  appropriation  through  a  venereal-disease  appropriation^ 
through  a  malaria  appropriation,  a  child-welfare  appropriation,  or 
any  other  one,  until  the  people  of  the  country  have  been  aroused 
and  have  awakened  to  the  importance  of  this  work,  so  that  mcmey 
to  help  build  up  a  county  health  department  in  every  county  where 
one  can  be  built  will  be  assured. 

Let  me  tell  you  just  for  one  moment,  because  I  believe  the  recital 
is  worth  telling,  of  a  meeting  in  a  town  the  other  day  in  a  blue-grass 
county  in  Kentucky.  In  this  county  a  year  ago,  through  the  coopera- 
tion of  the  Irttemational  Health  Board  and  the  United  States  Public 
Health  Service,  we  established  a  health  department.'  It  was  the  first 
time  they  had  had  one.  In  the  meantime,  owing  to  economic  con- 
ditions, the  bottom  had  dropped  out  of  the  income  of  almost  any  man 
who  produced  anything  in  that  county.  His  products  were  selling  for 
nothing;  that  is,  things  that  he  had  raised  and  sent  in  to  the  centers 
to  be  manufactured  had  come  back  to  him  selling  at  the  same  price 
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B3  during  the  war.  They  had  appropriated  $10,000  from  their  funds 
for  continuing  the  health  department.  The  county  commissioners 
very  wisely  called  a  meeting  of  the  citizens  to  determine  whether 
the  project  should  be  continued  for  another  year.  I  saw  in  the 
papers  that  this  meeting  had  been  called,  and  I  drove  down  to  it.  I 
saw  one  of  the  most  interesting  and  inspiring  sights  I  have  ever 
seen,  one  that  can  be  duplicated  in  every  county  in  the  United  States 
if  the  work  is  conceived  and  done  as  effectively  as  it  had  been  done 
there.  When  we  went  into  this  great  court  room  an  assemblage  that 
looked  like  Roosevelt  and  Bryan  had  arrived  on  the  same  day  was 
there — 1,800  of  the  citizens  of  the  county,  men  and  women.  The 
county  judge,  in  opening  the  discussion,  stated  very  fairly  what  they 
had  been  called  for.  He  gave  no  idea  that  he  himself  was  an  ardent 
advocate  of  the  health  department.  A  sharp-nos^d,  sharp-visaged, 
stoop-shouldered  man  got  up  as  soon  as  the  judge  sat  down. 

Even  our  friend  Dr.  Nichols  could  not  have  said  as  many  mean 
things  in  the  same  length  of  time  about  anybody  in  the  world  as  he 
said  about  health  departments.  He  started  out  by  saying  that  health 
departments  were  conceived  in  iniquity  and  bom  in  shame ;  that  they 
were  extravagant  and  wasteful  of  public  funds.  He  told  about  a 
poor  white  woman  whose  six  children  were  suffering  from  typhoid 
fever,  and  the  health  department  had  deprived  her  of  the  hogs  she 
had  been  raising,  with  which  she  would'  have  been  able  to  pay  her 
doctor  and  drug  bills.  He  told  about  a  child  that  had  been  quaran- 
tined for  32  days.  He  told  about  children  required  to  be  vaccinated 
and  their  parents  prosecuted  because  they  had  attempted  to  keep 
them  out  of  school  when  they  were  unvaccinated.  He  told  about  all 
of  the  incidents  with  considerable  wealth  of  detail  that  was  calcu- 
lated to  arouse  the  ignorance  and  appeal  to  the  prejudices  of  those 
who  knew  nothing  about  health  work.  He  wound  up  with  a  tirade 
against  the  venereal-disease  campaign.  He  said  he  had  been  in  the 
clinic  and  seen  them  there — dirty,  miserable,  filthy,  diseased  prosti- 
tutes— ^men*and  women  who  were  rotten  with  disease.  They  were 
actually  treating  those  people,  when  they  ought  to  have  been  whipped 
out  on  the  public  roads  and  highways  and  driven  out  of  the  country. 
He  made  the  best  speech  you  ever  heard  from  our  standpoint  on  his 
side.  Everybody  in  that  room  who  had  any  real  prejudices  had  them 
aroused  and  aroused  right  by  the  time  he  sat  down. 

The  man  who  succeeded  him  was  a  round-faced,  kindly  looking, 
sandy-haired  Scotch  Presbyterian  farmer.  When  he  got  up  I  felt 
rather  like  he  was  going  to  join  in  the  same  procession.  He  started 
out  ^ith  the  quotation  that  you  can't  remove  a  fool  from  his  folly. 
He  told  of  his  experience  in  attempting  to  raise  hogs,  and  the  fact 
that  he  had  had  nine  children;  also  he  had  found  from  actual  ex- 
perience that  you  could  not  raise  hogs  and  children  in  the  same  pen 
economically — it  oughtn't  to  be  done  as  a  matter  of  fact — ^that  the 
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children  ran  the  hogs  around  and  kept  them  from  getting  fat ;  every 
town  in  that  coimty  had  to  decide,  and  decide  at  once,  which  they 
were  going  to  raise — children  or  hogs,  and  that  there  were  a  great 
many  towns  that  ought  to  confine  their  attention  to  raising  hogs. 
Those  that  desired  to  raise  children  ought  to  know  that  hogs 
and  children  ought  not  to  be  raised  together.  He  said  a  good 
many  other  things,  but  he  wound  up  by  a  quotation  from  the  Sermon 
on  the  Mount — an  appeal  for  the  relief  that  ought  to  be  given ;  that 
should  be  given ;  that  had  to  be  given  to  the  poor  unfortunate  and 
ignorant. 

Following  his  talk  man  after  man  and  woman  after  woman  from 
almost  every  section  of  the  county  rose  and  told  in  short  crisp  sen- 
tences of  some  particular  thing  that  had  been  done — of  a  girl  that  had 
been  seduced  whowas  cared  for  and  her  baby  adopted,  and  who  was 
sent  off  to  a  school  where  she  could  be  trained  as  a  house  serVant ;  of 
a  country  girl  whose  mind  had  become  deranged  who  was  gotten  into 
an  institution  early  so  that  she  was  relieved  and  brought  back  to  her 
sorrowing  family,  well ;  of  case  after  case  where  attention,  kindness^ 
and  real  service  had  been  extended  by  the  doctors  or  nurses  of  the 
sanitary  officer  in  connection  with  his  health  department.  It  went 
on  for  hour  after  hour  and  finally  the  county  school  superintendent, 
a  splendid  young  woman,  got  up  with  a  mass  of  papers  in  her  hand. 
She  stated  that  she  had  made  a  careful  study  of  this  proposition. 
That  it  was  a  matter  of  such  tremendous  importance  to  the  people 
of  the  county  that  she  had  gone  into  the  entire  matter  very  carefully. 
She  found  during  the  year  300  children  who  had  not  been  able  to  be 
in  school  in  that  county  before  this  experiment;  that  the  attendance 
in  the  schools  of  the  county  had  been  increased  33^  per  cent  during 
the  year.  She  wound  up  by  saying  "  in  this  county  for  the  nine  years 
before  this  that  I  have  been  superintendent  of  schools  we  have  been 
maintaining  a  department  of  ill  health  manned  by  everybody  in  the 
county,  where  all  the  ignorant  people  in  the  county  formed  its  per- 
sonnel, paid  for  by  the  sick  and  the  families  of  those  wHo  were  dis- 
eased ;  supported  by  the  wages  of  ignorance  and  sin.  Are  we  going 
now  to  appropriate  $10,000  together  with  the  State  and  other  appro- 
priations for  a  health  department  that  will  relieve  these  conditions, 
and  I  want  to  say  to  you  it  is  the  cheapest  money  we  ever  spent." 

She  gave  just  one  specific  recital.  She  said  a  short  time  before  two 
cousins  contracted  diphtheria,  one  of  them  in  the  town  of  George- 
town, the  other  in  an  adjoining  town  in  another  county.  They  came 
down  with  the  disease  on  the  same  day.  In  one  county  they  had  a 
health  department.  The  case  was  reported  to  the  health  officer; 
within  an  hour  the  family  physician  was  notified  it  was  diphtheria; 
cultures  had  been  taken  of  every  child  in  the  school  attended  by  the 
patient  by  the  next  morning;  the  house  was  quarantined;  it  was 
explained  to  the  family  and  relatives  why  it  should  be,  and  they 
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enforced  it.  The  next  morning  they  were  notified  there  was  no 
other  positive  culture.  A  Schick  test  was  started  that  day  of 
all  the  school  children,  so  there  will  be  no  other  cases  of  diphtheria 
develop.  Over  in  the  neighboring  town  there  was  no  health  officer — 
that  is,  there  was  a  piece  of  one.  They  elected  him  health  officer 
because  he  would  serve  for  $25  a  year.  He  was  past  the  age  when 
he  could  eat  or  digest  butter  and  was  the  same  as  none.  No  re- 
port was  made  to  him,  because  they  knew  he  would  do  nothing. 
In  that  county  they  had  had  81  cases  of  diphtheria  and  11  little 
children  had  died  the  miserable  deaths  that  they  die  from  diph- 
theria. This  beautiful  woman  said  to  them :  "  I  want  to  say  to  you, 
my  friends — ^members  of  my  family — if  ever  in  this  county  we  let 
one  child  die  under  those  circumstances  I  would  feel,  and  every 
one  of  you  would  feel,  like  we  had  put  our  fingers  around  his  little 
throat  and  choked  him,  and  choked  him  until  his  eyes  bulged.  I 
would  feel  like  we  were  murderers,  you  and  I,  and  everyone  of  us." 
When  she  had  finished,  an  old  lawyer  said : "  Jedge,  let  us  vote."  But 
before  the  vote  could  be  taken,  rather  a  dramatic  thing  happened — 
that  the  first  man  got  up,  who  had  made  the  bitter  attack,  and  said : 
"My  friends,"  tears  were  running  down  his  cheeks,  "I  was  bom 
and  raised  in  this  county;  my  father  and  grandfather  and  great- 
grandfather were ;  I  don't  think  anybody  in  this  courthouse  but  me 
ever  knew  what  a  damn  fool  I  was.  I  don't  propose  to  let  you  know 
that.  I  never  knew  what  this  health  department  was.  I  never  had 
an  idea  these  things  were  possible  to  do.  I  want  to  withdraw  every 
statement  I  made."  They  took  the  vote  for  making  the  appropriation 
again  and  there  was  not  a  single,  solitary  man  in  that  audience  that 
did  not  stand  up  and  vote  for  making  the  appropriation  again  in 
spite  of  the  difficult  financial  condition  of  the  county. 

Before  we  send  a  special  agency  into  any  county  to  organize  child- 
welfare  work,  venereal-disease  work,  school  or  prenatal  work,  or  any 
other  kind  of  work,  it  ought  to  be  against  the  law  until  that  county 
has  shown  its  interest  in  its  people  enough  to  provide  for  a  definite 
health  department  that  will  continue  to  carry  on  that  work  after 
they  have  left,  and  actually  continue  it.  As  soon  as  we  have  realized 
that  we  will  stop  this  wastage  of  the  people's  money,  we  will  stop 
this  prohibitive  expense  centering  in  the  capitals  of  our  States  and 
our  Nation.  As  soon  as  great  organizations,  both  Federal  and  volun- 
teer— we  largely  address  audiences  like  this  that  already  know  what 
we  are  saying — scatter  it  amongst  our  people,  carry  the  lessons  into 
the  homes  where  they  are  needed,  actually  get  to  the  people  every- 
where, black  and  white,  yellow  and  red,  and  every  other  color — ^teach 
them  all  they  have  got  to  be  well  and  strong.  For  God's  sake  don't 
let  us  do  it  among  ourselves ;  let  us  go  out  and  in  resounding  phrases 
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make  ourselves  heard  in  every  nook  and  corner  of  this  great  country 
of  ours;  let  us  arouse  our  people  as  during  the  war;  let  us  make  this 
organization  reach,  like  the  Ked  Cross  and  our  Army,  into  every 
home  and  family  in  this  country,  so  that  we  will  come  out  from  this 
thing  like  we  were  freed  during  the  war,  not  from  an  outside  enemy 
but  from  disease.  Let  us  work  and  pray  and  pray  and  work,  and 
work  most  of  the  time,  and  pray  every  now  and  then,  and  we  will  ac- 
complish this  purpose. 

/Dr.  StuiES.  In  connection  with  this  general  argument  for  health 
departments  versus  specialized  work,  I  would  like  to  invite  the  at> 
tention  of  the  meeting  to  the  fact  that  while  many  diseases  have  been 
mentioned,  one  disease  has  been  prominent  by  not  being  mentioned, 
i.  e.,  amebic  dysentery,  to  which  we  have  not  given  very  close  atten> 
tion  as  yet  in  connection  with  our  campaign  in  rural  sanitation  and 
rural  health  work.  The  Public  Health  Service  has  recently  been 
examining  a  large  number  of  people  to  find  the  incidence  of  amebic 
dysentery  in  this  country.  Speaking  in  round  numbers,  you  will 
perhaps  be  surprised  to  know  that  approximately  ^  per  cent  of  the 
people  whom  we  have  examined  in  Washington,  D.  C,  this  last  year 
are  carriers  of  amebic  dysentery.  At  first  thought  this  seems  very 
startling  indeed  that  we  should  have  so  much  latent  amebic  dysentery 
among  us.  We  must  not,  however,  become  frightened  at  these  figures, 
because  from  all  present  indications  a  carrier  of  amebic  dysentery  is 
not  so  dangerous  a  proposition  as  he  might  first  appear  to  us.  In 
some  of  our  examinations  we  have  found  as  high  as  11  per  cent  car- 
riers in  an  orphanage.  We  must  in  the  future  consider  this  disease 
more  than  we  have  considered  it  in  the  past.  When  we  are  conduct- 
ing our  campaign  for  better  sanitary  disposal  of  excreta  I  hope  that 
the  State  health  officers  and  the  local  health  officers  will  use  this  addi- 
tional argument,  for  we  have  a  larger  number  of  carriers  of  this 
disease  in  this  country  than  we  have  ever  suspected  heretofore. 

Dr.  Henshaw.  The  first  demonstration  to  determine  the  practica- 
bility of  rural  health  work  was  begun  by  the  United  States  Public 
Health  Service  in  one  of  the  counties  in  West  Virginia  in  1914.  The 
attention  of  the  service  had  been  attracted  to  the  county  by  the  large 
number  of  cases  of  typhoid  that  had  occurred  annually  during  the 
preceding  decade — ranging  in  number  from  135  to  249,  with  a  mor- 
tality rate  of  11  per  cent. 

The  county  and  county  seat  had  a  population  of  25,000,  which  was 
about  equally  divided.  The  original  intention  of  the  service  was  to 
confine  its  activities  to  the  rural  community,  but  the  public  health 
officers  had  scarcely  begun  the  survey  when  they  realized  that  their 
work  was  being  seriously  handicapped  by  the  displeasure  shown  by 
a  large  per  cent  of  the  country  people  who  regarded  the  survey  as 
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a  particular  reflection  upon  their  habits  of  cleanliness,  and  more  es- 
pecially SO  since  the  county  seat  was  without  a  single  foot  of  a  legiti- 
mate sewerage  system  and  the  methods  of  disposal  of  human  excreta 
were  practically  the  same  in  each.  The  objection  of  the  country 
people  was  well  taken,  and  so  the  plan  of  survey  was  altered  to 
include  the  city  as  well  as  the  country. 

The  demonstration  was  largely  educational  from  the  very  begin- 
ning, and  in  addition  to  a  house-to-house  campaign  practically  every 
available  schoolhouse  was  used  to  give  talks  on  public  health.  These 
talks  were  illustrated  and  the  lesson  of  sanitation  of  the  private 
home  was  duly  impressed  upon  the  people.  Before  the  survey  not 
a  schoolhouse  and  less  than  1  per  cent  of  the  homes  in  the  rural  sec- 
tion had  a  sanitary  privy,  and  the  springs  and  other  water  supplies 
were  wholly  unprotected  from  pollution.  After  the  survey  every 
school  and  10  per  cent  of  the  homes  were  equipped  with  sanitary 
privies  and  quite  a  number  of  the  homes  in  the  rural  community 
installed  modem  improvements  and  conveniences,  and  definite  steps 
were  taken  to  protect  nearly  all  of  the  public  watering  places.  The 
city  (county  seat)  cooperated  splendidly  with  the  work  of  the  sur- 
vey. Over  2,000  closets  were  cleaned ;  a  large  number  of  the  "A"  and 
other  modem  types  were  used  to  supplant  the  old  open  type ;  a  fairly 
good  scavenger  service  was  begun  where  hone  had  existed  before; 
the  water  supply  was  chlorinated;  and  a  campaign  to  construct  an 
adequate  sewerage  system  was  inaugurated.  The  result  of  the  survey 
of  both  city  and  county  was  highly  gratifying.  Instead  of  the  high 
morbidity  and  mortality  rate  of  typhoid  that  had  previously  pre- 
vailed the  number  of  cases  in  1916  fell  to  215;  in  1916,  to  13;  in 
1917,  to  6;  in  1920,  to  3;  and  two  of  these  were  from  neighboring 
States. 

The  campaign  for  a  sewerage  system  for  the  city  was  continued. 
Owing  to  its  proximity  to  Washington  a  member  of  the  Public  Health 
Service  frequently  addressed  the  people  upon  the  subject  of  urging 
the  adoption  of  this  sanitary  measure.  In  July,  1919,  a  vote  to  issue 
bonds  for  the  sole  purpose  of  the  construction  of  an  adequate  sewer- 
age system  was  taken.  Ninety  per  cent  of  those  participating  in  the 
election  declared  in  favor  of  it,  and  now  the  work  is  progressing  as 
rapidly  as  the  contracts  can  be  let,  and  in  order  to  make  the  city  a 
still  more  desirable  place  in  which  to  live,  the  streets  are  being  laid 
with  concrete  and  brick  as  fast  as  the  sewerage  program  is  being 
completed. 

Ample  time  has  now  elapsed  in  which  definite  conclusions  can  be 
drawn :  First,  that  a  systematic  educational  program  carried  through 
the  rural  sections  of  any  community  will  be  followed  immediately 
and  permanently  by  marked  sanitary  improvements.    Second,  notice- 
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able  decline  in  the  morbidity  rate  of  infectious  diseases  will  surdj 
follow  improved  sanitary  measures.  Third,  when  a  sewerage  pro- 
gram is  outlined  for  an  incorporated  city  or  town  of  any  importance. 
followed  by  an  active  educational  campaign,  the  program  will  be 
adopted. 

Dr.  Dalton.  Mr.  Chairman,  it  is  rather  embarrassing  for  a  modest 
man  to  talk  after  all  the  oratory  we  have  had.  Somehow  or  other  in 
Vermont  we  do  not  seem  to  have  the  wonderful  things  happen  that 
they  do  down  in  Kentucky.  I  think  I  have  a  story  to  tell  which  I 
owe  to  the  Public  Health  Service,  because  I  believe  in  Vermont  we 
have  had  the  kind  of  a  proposition  which  probably  is  unique.  Several 
years  ago  when  in  Vermont  we  were  laboring  under  the  old-style  sjrs- 
tem  of  local  health  officer's ;  when  we  were  having  health-officer  schools 
during  the  summer  I  asked  Dr.  Lumsden  to  come  up  and  talk  to  our 
health  officers  on  typhoid  fever.  He  said  to  me,  "  I  can  not  come  up 
there;  I  do  not  know  anything  about  your  Yankee  typhoid  fever." 
Since  that  time  Dr.  Lumsden  has  evidently  learned  something  about 
Yankee  typhoid  fever  and  Yankee  conditions,  because  in  his  talk  he 
outlined  a  great  many  things  which  pertain  to  the  North — ^to  New 
England.  He  is  talking  differently  than  he  used  to,  when  he  "  didni 
know  anything  about  Yankee  typhoid  fever." 

The  story  is  this :  Dr.  Lumsden  told  me  about  a  year  ago  that  the 
Public  Health  Service  had  decided  to  try  to  form  two  of  these  demon- 
stration districts  in  New  England.    He  asked  me  whether  Vermont 
had  any  kind  of  place  in  which  this  could  be  done.    I  told  him  to 
come  up  and  see.    Eventually  he  did  come  up.    He  found  we  had 
there,  as  you  all  know,  but  he  did  not  know  at  the  time  I  be- 
lieve, a  system  of  district  health  officers  by  which  the  entire  State  is 
covered ;  whole  time  district  health  officers ;  all  paid  salaries  and  ex- 
penses by  the  State,  entirely  removed  from  local.    Dr.  Lumsden  came 
up  and  found  that  we  had  this  organization.    He  wondered  whether 
his  organization  or  plan  would  fit  into  ours.    After  looking  it  over. 
in  a  very  short  time  I  must  say  he  decided  it  would  and  we  decided  to 
combine  forces.    I  want  to  tell  you  what  kind  of  conditions  we  had  in 
the  district  which  we  picked  out  for  Dr.  Lumsden  and  he  accepted. 
It  was  one  of  our  ordinary,  typical  districts,  rural,  country  people. 
There  was  no  malaria  at  all  because  we  do  not  have  it    There  was 
practically  no  typhoid ;  only  the  usual  amount  of  communicable  dis- 
ease.   There  was  nothing  but  the  ordinary  things  which  are  present 
in  the  ordinary   New   England  community.     You   would   wonder 
whether  that  was  a  place  for  a  demonstration  in  rural  sanitation. 
However,  Dr.  Lumsden  seemed  to  think  it  was.    He  said,  "  We  will 
put  in  a  certain  amount  of  money  here.    While  now  the  district  health 
officer  is  entirely  alone,  has  no  help,  we  will  put  in  an  added  personnel 
and  see  what  can  be  done  for  demonstration."    While  we  did  not  have 
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any  typhoid,  malaria,  or  any  particular  amount  of  epidemic  disease, 
we  did  have  school  children;  we  had  schoolhouses ;  we  had  food 
establishments;  more  or  less  country  hotels;  we  had  a  lot  of  farm- 
houses and  meeting  places  of  various  kinds.  This  demonstration  was 
started  last  August.  The  district  health  officer  has  been  working  very 
hard  in  this  district.  He  has  had  the  advantage  of  having  with  him 
a*  sanitary  inspector  and  a  health  nurse.  He  also  cooperates  very 
successfully  with  the  Red  Cross,  who  furnish  two  or  three  nurses,  I 
think,  in  the  district ;  with  the  Tuberculosis  Association,  which  fur- 
nished one  nurse,  and  with  other  agencies.  All  these  have  been 
brought  into  cooperation. 

While  the  demon^ation  period  is  very  short,  not  a  year,  there 
have  been  results  produced  there  which  I  think  are  worth  quoting. 
For  example,  every  single  school  child  in  the  district  has  had  a  fairly 
complete  physical  examination  during  this  last  year.  The  defects 
have  been  noted ;  notice  has  been  sent  to  the  parents,  and  clinics  have 
been  established  for  the  treatment  of  adenoids  and  tonsils.  A  great 
many — ^I  can  not  remember  just  now  how  many — ^have  been  operated 
upon.  We  have  had  operating  days  when  there  were»as  many  as  50 
cases  operated  on  at  a  time  in  a  three-day  clinic;  500  all  told.  We 
have  two  schools  at  the  present  time  in  which  the  defects  that  have 
been  found  in  the  children  have  all  been  remedied  as  far  as  possible, 
so  that  these  two  schools  seem  to  be  100  per  cent  perfect.  Now,  you 
would  think  I  was  talking  southern,  but  I  am  not.  This  is  actually 
Vermont.  Every  schoolhouse  in  that  district  has  been  put  into 
sanitary  condition  or  will  soon  be.  Every  schoolhouse  has  a  sanitary 
toilet,  where,  if  possible,  flush  closets  are  used.  The  water  in  every 
schoolhouse  has  been  examined  and  approved  by  the  State  board  of 
health.  Food  establishments  and  the  hotels  hav^  been  examined. 
Several  of  the  houses  have  had  the  sanitary  toilets  put  in  where  before 
they  used  the  ordinary  dry  closet.  I  do  not  want  you  to  think  that  all 
of  this  has  been  done  by  reason  of  having  the  Public  Health  Service 
come  in,  because  the  district  health  officer  would  have  done  some  of 
this  work  himself.  As  a  matter  of  fact  all  our  district  health  officers 
are  doing  some  of  this  work.  I  am  free  to  say  that  there  has  been  a 
demonstration  established  in  this  district  by  reason  of  the  added 
personnel,  which  I  believe  will  be  a  stimulus  to  the  other  parts  of 
the  State,  which  will  enable  us  to  go  to  the  legislature  at  another 
time  and  ask  for  more  money  for  the  other  districts,  so  that  they  can 
be  brought  up  on  a  par  with  this  district  and  similar  work  done. 

Dr.  Sprague.  Dr.  Liunsden  has  allowed  me  three  minutes  to  tell 
the  story  of  the  Cape  Cod  health  bureau,  the  latest  cooperative 
rural-health  demonstration  fostered  by  the  United  States  Public 
Health  Service. 
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While  telling  the  story  I  am  put  in  mind  of  the  Boston  school 
maim  who  was  summering  in  Vermont,  and  wishing  to  impress  her 
hostess  with  the  possibilities  of  the  English  language,  turned  to  this 
rural  sister  with  the  inquiry,  "  Do  your  hens  sit  or  set?"  The  reply 
was  as  enlightening  to  the  school-teacher  as  it  was  unexpected,  *^  Well, 
it  makes  very  little  difference  to  me  whether  they  sit  or  set,  but  when 
they  are  cackling  I  want  to  know  if  they  are  laying  or  lying."  Since 
we  have  not  reached  the  laying  stage  I  hesitate  to  cackle  too  loudly. 

Barnstable  County  is  Cape  Cod,  and  with  its  peculiar  situation 
is  a  problem  all  by  itself.  While  extending  about  65  miles  from 
Buzzards  Bay  to  Provincetown,  its  greatest  width  (excepting  where 
joining  the  mainland)  is  scarcely  more  than  6  miles.  This  sandy, 
rolling,  wooded  cape  has  become  an  island  since  the  completion  of 
the  ^'Cape  Cod  Canal."  The  permanent  population  is  26,670,  but 
a  quarter  of  a  million  heirs  by  adoption  hold  undisputed  sway  for 
the  summer  months.    Veritably  it  is  the  playground  of  America. 

For  some  time  the  town  of  Barnstable  has  been  awake  to  the  de- 
mands of  the  summer  visitor,  who  no  longer  inquiring  into  the  recre- 
ational attractions,  demands  good  sanitation  and  clean  food.  Here 
I  have  found  a  live  health  department,  an  eleven-year-old  depart- 
ment of  milk  inspection,  a  splendid  district  nursing  association,  and. 
best  of  all,  the  desire  to  not  only  see  these  advantages  in  its  neigh- 
boring towns  but  to  assist  in  securing  them  for  the  others.  It  is 
Barnstable  that  has  appropriated  the  bulk  of  the  funds  for  the  work 
of  the  health  bureau. 

The  pith  of  this  demonstration  is  to  show  the  feasibility  of  pool- 
ing such  fimds  as  several  small  towns  may  be  able  to  raise  for  health 
work  and  thereby  support  an  adequate  health  department.  To  the 
State  health  officer  for  this  district  belongs  the  credit  of  convincing 
60  people  (who  control  these  funds  in  10  towns)  that  this  idea  was 
not  only  practical,  but  that  by  so  doing  they  were  not  sacrificing 
their  right  to  life,  liberty,  and  happiness  by  accepting  the  Govern- 
ment subsidy. 

To  shorten  a  long  story,  10  towns  out  of  15  in  the  county  decided 
to  take  the  chance  of  bettering  themselves,  and  so  contributed  their 
appropriations — allowed  by  the  town  meetings  for  this  particular 
purpose,  the  amounts  varying  from  $50  to  $2,000,  and  aggr^atin^ 
$5,100.  The  United  States  Public  Health  subsidy  of  $2,500  is  to 
be  later  equaled  by  the  Cape  Cod  Chapter  of  the  American  Red 
Cross,  this  fund  to  be  for  a  public-health  nurse  for  the  county,  who  is 
to  work  with  our  organization. 

The  voting  body  is  composed  of  the  members  of  the  boards  of 
health  and  school  committees  of  the  10  towns;  there  is  an  executive 
committee  of  one  member  from  each  town,  elected  by  the  members; 
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and  an  advisory  committee  constituting  the  officers  and  the  health 
officer.  To  give  the  field  agent  of  .the  Public  Health  Service  a  legal 
standing  he  is  appointed  agent  of  the  board  of  health  in  each  town, 
and  also  school  physician  for  each  town.  The  department  itself  con- 
sists of  a  health  officer  and  medical  school  inspector,  a  sanitary  and 
milk  inspector,  full-time  clerk,  with  office  and  equipment,  and  shortly 
a  public-health  nurse. 

We  claim  nothing  unique  for  the  type  of  health  work  we  are  to  do. 
In  fact,  if  we  can  choose  that  which  has  proved  of  value  elsewhere 
and  use  it  to  make  Cape  Cod  healthy  for  its  natives  and  an  attractive 
resort;  for  our  summer  guests,  free  from  all  the  unsanitary  condi- 
tions which  so  often  abound  in  other  summer  colonies,  then  we  shall 
have  demonstrated  an  ideal  method  of  financing  and  operating  rural 
health  units. 

Dr.  Knight.  In  regard  to  specialists  in  public-health  work,  I 
would  like  to  say  a  word  about  the  child  hygiene  activities  in  Mis- 
souri. We  blazed  the  way  in  50  counties  and  76  towns ;  educated  the 
people  into  the  belief  that  a  full-time  health  officer  is  the  thing.  In 
two  counties  only  we  have  full-time  health  administration  under  the 
cooperative  administration  of  Dr.  Lumsden's  force.  In  those  two 
counties  the  work  has  been  a  complete  success,  100  per  cent  complete. 

Dr.  Love.  Our  health  problems  are  quite  different  in  certain  re- 
spects from  those  which  you  have  in  the  warmer  and  moister  dis- 
tricts. We  do  not  have  malaria.  We  are  not  only  500  miles  from  a 
tree  but  we  are  500  miles  from  malaria.  I  am  glad  of  it  from  that 
standpoint.  We  have  taken  advantage  of  one  point  in  order,  to  pro- 
tect not  only  the  citizens  of  Denver  and  Colorado  generally,  but  to 
protect  our  visitors,  who  are  very  many  during  the  summer,  from 
typhoid  fever.  As  a  matter  of  fact  it  happens  that  the  Denver 
water  supply  has  been  so  very  remarkable  for  many  years  that  we 
are  practically  free  from  typhoid  fever  the  year  round.  It  is  a 
known  fact  that  most  of  the  cases  which  we  have  are  cases  from  the 
surrounding  districts.  Some  of  you  doubtless  are  already  aware 
of  the  fact  that  we  have  cooperated  with  the  Forestry  Service  in 
an  effort  to  keep  down  infection  and  pollution  of  our  streams  in 
the  mountains  by  a  very  simple  procedure,  which  perhaps  you  can 
take  advantage  of  Ln  other  districts.  We  have  a  little  card  which 
the  forest  rangers  carry  with  them.  You  know  how  those  fellows 
are  riding  horseback  day  and  night  all  over  the  country.  These 
men  carry  these  little  cards  with  interesting  data  on  one  side^  in 
regard  to  the  highest  peaks,  their  general  location,  etc.  Those 
things  are  always  of  interest  to  the  tourist.  On  the  other  side  of 
the  card  are  printed  those  points  of  value  from  the  Forest  Service 
standpoint  in  regard  to  putting  out  fires  and  all  that.    This  side 
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of  the  card  is.  subdivided,  and  also  includes  data  in  regard  to  the 
pollution  of  streams.  That  little,  point,  it  seems  to  me,  is  goin^  to 
be  of  great  value.  I  call  attention  to  it  because  it  is  a  little  side  line 
on  the  cooperative  work  between  the  State  board  of  health  and  a 
branch  of  the  United  States  service. 

We  also  have  a  good  deal  of  educational  work  to  do  in  regard  to 
the  prevention  of  tuberculosis.  That  may  well  be  taken  up  at  a 
later  session.  I  want  to  say  that  we  still  have  to  do  a  good  deal 
in  the  way  of  educational  work  among  people  who  go  to  Colorado 
as  the  result  of  tuberculosis.  • 

I  wish  to  make  a  motion  that  Dr.  Lumsden  be  requested  to  col- 
laborate with  the  committee  on  resolutions  and  draw  up  a  state- 
ment to  the  people  of  the  United  States  in  regard  to  the  necessity 
for  the  creation  of  a  real  health  department  that  will  reach  to  the 
people  of  the  country,  however  remote  from  centers,  with  the  lessons 
that  mean  better  health,  longer  life,  and  greater  happiness  and  use- 
fulness to  all  of  them. 

(This  motion  was  carried.) 

■ 

COORDINATION  OF  EFFORT  AND  PROMOTION  OF  EFFICIENCY  IN 

THE  FIELD  OF  SANITARY  ENGINEERING. 

Dr.  McLattghwn.  I  do  not  think  this  subject  ought  to  be  discussed 
now  because  of  the  fact  that  there  is  a  desire  on  the  part  of  most  of 
the  men  to  adjourn.  I  should  like  to  have  three  minutes  of  your 
attention  and  then  as  far  as  this  subject  is  concerned  it  can  go  over 
until  to-morrow.  As  you  know,  the  coordination  of  the  engineering 
activities  of  the  Federal  Government  and  the  States  in  relation  to 
the  control  of  water  supplies  has  been  in  effect  only  a  matter  of 
about  two  years.  About  two  years  ago  we  revised  the  existing  policy 
and  put  it  upon  a  new  basis.  We  weire  reasonably  certain  of  our 
fundamentals.  We  put  those  up  to  tbis  body  two  years  ago.  They 
put  the  stamp  of  their  approval  upon  it.  We,  however,  had  not 
worked  out  the  details  of  that  policy,  the  fundamentals  being  these 
two— first,  that  the  work  of  certifying  water  supplies  be  done  in 
so  far  as  possible  by  State  health  organizations  and  by  no  other,  and 
that  the  Federal  work  be  concentrated  on  developing  in  States  which 
did  not  possess  a  sanitary  engineering  division,  a  strong  sanitary  en- 
gineering division.  In  other  words,  to  avoid  building  up  a  Federal 
machine  to  do  this  work,  which  should  be  done  by  the  States  in  their 
own  interests ;  to  concentrate  our  efforts  in  building  up  a  State  ma- 
chine for  doing  this  work.  This  has  been  so  successful  that  there 
are  now  12  sanitary  engineering  divisions  in  12  States  which  did 
not  possess  them  two  years  ago.  On  those  two  fundamentals  we 
were  clear.    We  stand  to-day  on  the  details  of  just  how  this  prooe- 
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dure  should  be  carried  out.  We  have  run  into  certain  diflSculties 
and  certain  differences  of  opinion  as  to  the  type  of  certificate  we 
should  have — one  condemning  and  another  one  approving.  Then 
we  found  there  were  certain  cases  that  did  not  seem  to  logically 
belong  in  either  category.  We  went  ahead  and  made  what  we  called 
a  provisional  certificate.  This  may  have  been  a  mistake — ^we  have 
an  open  mind  on  the  matter.  However,  we  have  got  to  a  point  now 
where  we  must  have  a  decision  by  this  conference  as  to  whether  it  is 
wise  or  unwise. 

I  would  ask  you  to  appoint  a  committee  to  draw  up  for  the  advice 
of  the  Public  Health  Service  lines  of  procedure  in  certifying  water 
supplies,  accompanied  by  a  draft  of  a  circular  letter'  to  put  this 
procedure  into  practice — ^a  committee  of  three  or  of  five.  I  make 
that  as  a  motion.  This  committee  is  to  meet  to-night,  so  that  to- 
morrow we  can  go  on  with  the  subject.  They  will  bjB  ready  togive 
us  something  that  this  conference  can  give  out  as  its  opinion.  Tell 
us  what  your  idea  of  procedure  should  be.  We  have  only  this  re- 
striction to  make ;  it  must  be  one  policy,  not  two  or  three.  We  have 
to  have  one  policy  for  all  the  States.  We  are  perfectly  willing  to 
accept  your  dictum  on  just  what  that  procedure  shall  be.  We  are 
perfectly  willing  to  leave  it  to  the  committee  which  the  Surgeon 
General  will  appoint.  This  is  a  rather  important  subject.  At  no 
time  since  the  Federal  Government  has  undertaken  with  the  States 
the  qtiestion  of  control  of  water  in  interstate  traflSc  has  the  relation- 
ship between  the  railroad  officials  and  the  various  State  and  Federal 
authorities  been  so  cordial.  There  are  some  rather  important  rail- 
road officials  in  town  at  present  having  meetings.  I  think  we  ought 
to  come  to  some  definite  agreement  and  understanding  with  them 
within  the  next  day  or  so. 

(The  following  committee  was  appointed :  Mr.  Whittaker,  of  Min- 
nesota; Mr.  Horton,  of  New  York;  Dr.  Boudreau,  of  Ohio;  Mr. 
Emerson,  of  Pennsylvania ;  Mr.  Cheswell,  of  West  Virginia.) 

Dr.  DowLiNo.  As  ttie  last  thing  on  the  program  for  to-morrow 
will  be  the  subject  of  service  with  reference  to  tuberculosis,  I 
would  ask  that  the  chair  nominate  a  committee  to  confer  with  the 
resolutions  committee  with  reference  to  the  establishment  of  hos- 
pitals. 

(This  motion  was  passed.) 

Dr.  Parker.  This  morning  a  statement  was  made  in  regard  to  one 
of  the  officials  of  the  League  of  Women  Voters.  I  am  the  only 
representative  of  that  organization  here  and  I  would  like  to  make  a 
stai^ment  in  regard  to  that  matter  on  advice  which  I  have  from 
Washington.  Mrs.  Putnam,  who  spoke  in  regard  to  the  maternity 
bill,  stated  that  the  chairman  of  the  child-welfare  committee  of  the 
League  of  Women  Voters  was  in  the  employ  of  the  Children's  Bureau. 
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I  have  here  a  telegram  from  that  chainDan,  Mrs.  D.  K.  Brown, 
daughter  of  the  dean  of  Columbia  University,  which  reads  as  follows: 
"Am  not  and  never  was  employed  by  the  Children's  Bureau.  Laat 
spring  and  summer  I  collected  State  laws,  reports  of  hearings,  and 
other  material  which  was  purchased  by  the  Children's  Bureau.  The 
indorsement  of  the  infancy  and  matemity  bill  came  a  year  ago  last 
spring.  Since  then  no  connection  with  any  Government  department; 
have  spent  entire  time  in  league  work,  for  wiii(^  no  compensation  has 
been  receivecL  Have  already  heard  that  antisuffrage  workers  were 
making  this  accusation  to  Members  of  the  Senate.  Am  asking  the 
Children's  Bureau  to  wire  ratification."  The  ratification  from  the 
chief  of  the  Children's  Bureau  reads  as  follows :  "  Mrs.  Brown  has 
never  been  an  employee  of  the  Children's  Bureau,  but  the  bureau  pur- 
chased certain  material  from  her.  It  has  had  no  connection  with  her 
since  that  time."  Another  statement  which  I  wish  to  file  a  reix>rt 
on  is  in  regard  to  the  attitude  of  the  United  States  Public  H^dth 
Service  concerning  that  bill.  Mrs.  Putnam  stated  that  just  before 
coming  to  this  meeting  she  was  approached  by  two  members  of  the 
United  States  Public  Health  Service,  who  stated  that  they  were 
against  this  bill.  I  am  sorry  that  any  member  of  the  Public  Health 
Service  should  have  made  such  a  statement.  It  contradicts  the 
attitiide  of  the  Surgeon  General  himself,  who  in  the  Congressional 
Record  is  quoted  as  follows,  at  the  hearing  on  the  bill  before  the 
House  on  last  December :  "  I  wish  the  committee  to  distinctly  luider- 
stand  that  we  are  not  appearing  here  this  morning  as  opponents  of 
this  bill,  because  the  United  States  Public  Health  Service,  both  as  an 
organization  and  as  individual  officers,  are  thoroughly  in  sympathy 
with  any  movement  looking  for  the  improvement  of  the  public  health 
or  any  phase  of  it." 

MORNING  SESSION,  JUNE  4,  1921. 

The  Chairman.  The  question  now  before  thft  conference  is  Coordi- 
nation of  Effort  and  Promotion  of  Efficiency  in  the  Field  of  Sanitary 
Engineering.  This,  you  rexjall,  was  reached  last  night.  A  commit- 
tee was  appointed  representing  several  States  and  the  question  before 
the  house  now  would  be  as  to  whether  the  committee  is  ready  to  re- 
port or  not.    Tlje  question  will  be  discussed  by  Dr.  McLaughlin. 

Dr.  McLaughlin.  I  wonder  if  we  realize  the  tremendous  effect  on 
death  rates  and  morbidity  rates  of  a  properly  equipped  and  smoothly 
functioning  division  of  engineering.  If  you  have  ever  analyzed 
this  you  will  know  what  I  mean.  You  Will  know  that  it  means  a 
difference  in  death  rates  from  one  disease  alone — typhoid  fever — of 
from  about  2  or  3  deaths  per  100,000,  to  from  50  to  100  in  the  States 
which  have  not  such  a  division  for  controlling  their  water  supplies. 
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If  you  would  study  the  records  of  the  State  of  Pennsylvania  or  of 
Minnesota,  and  follow  the  effect  of  the  development  of  sanitary  en- 
gineering divisions  in  these  States,  particulariy  the  drop  in  typhoid 
fever  rates^  you  would  realize  that  no  investment  made  by  a  State 
department  of  health  pays  bigger  or  more  prompt  returns  than  an 
investment  in  sanitary  engineering.  In  the  States  where  such  a  divi- 
sion is  really  controlling  its  water  supplies,  its  rate  from  typhoid 
fever  is  probably  expressed  in  a  figure  lower  than  i  per  100,000. 
That  is  the  reason  that  the  service,  in  attempting  to  control  the 
interstate  water  supplies,  over  which  it  has  little  jurisdiction,  instead 
of  attempting  to  build  up  a  machine  to  accomplish  this  purpose  as  a 
Federal  function,  decided  to  concfentrate  its  energies  on  divisions  of 
sanitary  engineering  in  States,  and  it  found  that  a  great  many  States 
had  no  division  of  sanitary  engineering  whatever;  that  other  States 
had  a  division,  so  called,  that  was  so  poorly  equipped  that  it  was 
nothing  but  a  division  in  name.  So  that,  under  the  subject  of  Co- 
ordination of  Sanitary  Engineering,  I  want  to  state  definitely  the 
policies  of  the  Public  Health  Service.  First,  all  the  work  must 
be  done,  in  so  far  as  possible,  by  State  agencies  because  it  is  inad- 
visable to  build  up  a  Federal  machine  to  do  work. within  a  State 
which  should  be  done  by  the  State  itself  in  its  own  interest.  That  is 
true  in  every  instance,  and  the  only  excuse  we  have  for  doing  such 
work  is  as  a  demonstration  in  that  State  to  show  what  may  be  done, 
our  work  to  be  followed  and  replaced  by  that  of  the  official  regular 
agency  at  the  earliest  possible  moment.  Within  the  past  two  years  12 
States  have  installed  divisions  of  sanitary  engineering  and  all  States 
have  improved  their  work  in  this,  regard.  Now  this  work  dates 
back  nearly  three  years.  Two  years  ago  we  got  the  approval  of  this 
conference  on  the  fundamentals  of  this  policy:  (1)  That  all  this 
work  should  be  done  by  the  State  machinery  in  so  far  as  that  ma- 
chinery could  do  it,  and  (2)  that  our  efforts  should  be  concentrated 
on  the  development  of  that  machinery. 

We  were  feeling  our  way  and  mistakes  have  been  made,  our  policy 
probably  at  times  being  not  the  best  policy,  but  it  was  the  best  we 
could  do  at  the  time,  and  this  conference  meeting  only  once  a  year, 
there  was  no  real  opportunity  for  getting  its  advice.  The  service 
looks  upon  this  conference  as  an  advisory  council  on  the  procedure 
of  controlling  interstate  water  supplies,  for  the  reason  that  90  per 
cent  of  that  work  must  be  done  by  the  State  organizations,  under  the 
constitution. 

I  am  glad  to  say,  Mr.  Chairman,  that  our  little  discussion  on  just 
what  our  procedure  should  be  has  resulted  in  an  agreement  by  the 
committee  which  you  appointed.  We  will  try  this  tentatively,  and  I 
am  sure  the  Surgeon  General  will  be  glad  to  put  into  effect  the  recom- 
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mendations  of  the  committee,  and  if  changes  seem  necessary  next 
year  they  will  be  brought  out  at  the  next  conference. 

HEPORT  OF  COMMITTEE  OF  CERTIFICATION  POLIOY. 

Dr.  Emerson.  The  committee  to  consider  certification  of  water  fur- 
nished common  carriers  engaged  in  interstate  traffic  submits  the 
following  recommendations : 

That  Instructions  heretofore  Issued  by  the  Surgeon  General  of  the  United 
States  Public  Health  Service  relative  to  issuance  of  certificates  be  modified  and 
the  following  procedure  adopted : 

First.  That  a  certificate  of  approval  or  disapproval  be  issued,  usins  a  simpli- 
fied form  which  does  not  include  data  relative  to  field  inspection  and  laboratoiy 
findings  appearing  on  the  present  certificate. 

Treasury  Department, 

The  Public  Health  Service, 

Washington. 

certificate  of  examination  of  water  provided  for  common  carriers  engaged 

in  interstate  traffic. 


(Common  carrier. )  ( Name  of  watering  point,  IncIndlD^  State. ) 

(Source  and  ownership  of  water  supply.) 

The  available  records  and  data  from  observations  made  indicate  that  this 
water  supply  is  of  satisfactory  sanitary  quality  and  safety  and  therefore 

the  present  use  of  the  water  for  drinking  and  culinary  purposes  in  interstate 
traflSc  is  permitted. 

Approved  by — 

Surgmm  General,  V.  8.  PubUo  Health  Bervice, 

(Date) 
Indorsement  by  State  health  department : 

(Name  and  title.) 

• 

(Place.) 


(Date.) 

Second.  In  order  that  the  Surgeon  General  may  have  the  necessary  Informa- 
tion regarding  the  various  water  supplies,  a  report  form  or  information  blank 
Is  to  be  furnished  with  the  certificate  for  each  source  of  supply.  This  infor- 
mation is  to  include  a  description  of  the  supply,  method  of  dev^opment,  and 
findings  as  to  quality  as  determined  by  field  Inspection  and  laboratory  exami- 
nations. Such  information  is  to  be  supplemented  and  corrected  from  time  to 
time  as  subsequent  data  sheets  and  certificates  are  transmitted.  This  report 
is  intended  for  the  Surgeon  General  and  not  to  be  furnished  the  common  car- 
riers as  a  routine  procedure. 


' 
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Third.  Your  committee  is  strongly  of  the  opinion  that  provisional  certificates 
are  not  desirable  and  that  no  special  form  for  snch  certificates  should  be  pro- 
vided. Should  a  State  desire  to  qualify  its  indorsement  a  statement  should 
l>e  added  on  the  face  of  the  certificate  giving  the  specific  reasons  for  such 
qualified  indorsement.  On  the  basis  of  ^uch  qualified  indorsement  the  Sur- 
geon €^eral  may  issue  a  provisional  or  qualified  certificate  should  he  deem 
it  desirable 

The  oommittee's  discussion  developed  numerous  reasons  for  a 
change  to  the  form  of  report  just  recommended,  which  omits  the 
record  of-  anal3i;ical  work  from .  the  certificates  forwarded  to  the 
railroads.  It  is  the  Surgeon  General  who  actually  grants  the  per- 
mit to  a  railroad  to  use  a  certain  water  supply  and  the  various  States 
should  therefore  furnish  the  Surgeon  General  with  complete  infor- 
mation upon  which  to  form  an  opinion  as  to  the  propriety  of  issu- 
ance of  die  permit.  The  present  blank  does  not  include  sufficient 
data  to  reach  a  decision  and  we  deemed  it  advisable  to  recommend 
use  of  a  data  sheet  or  report  which  would  give  the  Surgeon  General 
this  necessary  information,  but  which  report  would  remain  in  the 
Washington  office. 

The  question  as  to  propriety  of  "  provisional  certificates  "  was  dis- 
cussed at  length.  Some  States  believe  it  desirable,  while  others, 
vrhich  have  been  doing  the  work  on  water  supplies  for  interstate 
carriers  for  the  longest  period,  are  violently  opposed  to  the  sug- 
gestion. We  do  recognize,  however,  that  in  certain  specific  and  iso- 
lated cases  it  is  necessary  to  qualify  the  approval  of  a  particular 
water  supply.  This  can  be  accomplished  through  the  new  form  by 
simply  placing  a  suitable  notation  on  the  regular  certificate,  and  at 
the  same  time  furnishing  the  Surgeon  General  with  the  reasons  for 
such  notation.  He  would  then  be  justified  in  issuing  a  qualified  cer- 
tificate or  qualified  permit  to  that  particular  railroad  if  he  deemed 
it  desirable  and  would  have  the  complete  information  for  so  doing. 

The  Chairman.  This  is  a  question  of  great  importance  in  every 
way.  It  is  one  that  affects  every  community  along  the  railroads  of 
the  United  States  and  may  serve  as  an  example  in  other  communities 
to  stimulate  the  State  health  officials  where  they  need  stimulation  in 
looking  after  water  supplies.  We  should  take  the  matter  up  and 
thrash  it  out  to  see  exactly  what  we  should  do.  I  think  that  report 
of  Mr.  Emerson's  is  exceedingly  valuable. 

Is  the  State  engineer  of  Minnesota  here  ?  Do  you  want  to  discuss 
this  paper,  Mr.  Whittaker? 

Mr.  Whittaker.  I'd  like  to  make  this  statement:  So  far  as  the 
action  of  the  committee  is  concerned,  it  seems  to  me  that  it  takes  care 
of  the  situation  so  far  as  all  the  States  are  involved.  I  refer  espe- 
cially to  the  provisional  certificate.  I  am  opposed  to  the  provisional 
certificate ;  as  far  as  the  State  of  Minnesota  is  concerned,  we  believe 
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there  are  only  two  classes  of  water  supplies — ^satisfactory  and  tmsat- 
isfactory.  Temporizing  with  unsafe  water  supplies  is  a  dangerous 
practice.  I  think  it  should  be  left  optional  with  the  discretion  of  the 
Surgeon  General  if  there  are  extraordinary  cases  in  other  States,  so 
that  some  sort  of  a  certificate  can  be  issued. 

I  am  also  opposed  to  any  definite  form  of  a  provisional  certificate 
that  would  in  any  way  leave  it  open  so  that  an  obligation  could  be 
imposed  upon  States  opposed  to  such  a  certificate.  It  is  rather  a  deli- 
cate situation,  and  the  committee  has  handled  it  as  best  they  could  in 
order  to  give  justice  to  all  parties  concerned.  I  think  the  statement 
concerning  the  provisional  certificate  included  in  the  comniittee  re- 
port is  the  real  fundamental  point  at  issue;  the  matter  of  the  form  of 
the  certificate  is  a  secondary  matter  and  something  on  which  your 
committee  had  no  difficulty  in  reaching  an  agreement. 

Dr.  MoCJoRMACK.  I  would  like  very  much  if  it  were  possible  for 
the  engineering  division  to  give  us  a  definite  statement  that  we  can 
go  to  court  with  as  to  what  is  a  safe  water  supply.  It  looks  as  if 
that  should  be  possible  after  all  the  study  that  has  been  made  of  the 
subject.  We  are  just  having  a  remarkable  experience  recently  in 
which  the  service  is  interested  especially,  so  that  I  feel  this  is  a 
matter  that  every  health  officer  here  and  every  engineer  should  know 
about.  For  a  number  of  years  a  special  study  has  been  made  of 
the  Ohio  River  watershed  and  of  the  Ohio  River  water.  Your  engi- 
neers and  our  health  officers  and  epidemiologists  have  made  a  defi- 
nite study  of  the  situation  in  Maysville,  Ky.  Analyses  have  been 
made  and  physical  examinations  of  the  watershed  and  plant  have 
been  made  repeatedly,  and  yet,  in  the  trial  (we  are  attempting  to 
abate  a  nuisance  of  the  water  supply  at  Maysville)  the  chairman  of 
the  board  making  this  investigation  over  a  number  of  years  was 
unable  to  definitely  say  that  the  water  of  Maysville  was  polluted 
at  all  or  that  there  was  anything  the  matter  with  the  water  there 
that  required  remedying,  but  every  layman  who  ever  saw  the  water 
knows  it  is  bad.  I  believe  it  should  be  possible  with  the  scienuiic 
knowledge  at  hand  to  state  in  the  English  language  in  some  sort 
of  a  way,. a  definition  of  polluted  water,  so  we  would  know  that  a 
filthy,  dirty  water  supply  is  polluted.  The  chairman  of  the  board 
that  has  been  investigating  this  water  for  nine  years  said  on  oath 
that  in  order  to  say  that  the  water  is  polluted  at  a  given  point  it 
would  be  necessary  to  have  two  or  three  or  four  or  five  specimens 
of  the  water  examined  at  a  definite  time  each  day  at  different  times 
during  the  day  and  that  all  those  specimens  would  have  to  be  taKso 
under  exactly  the  same  conditions,  that  each  specimen  would  have 
to  be  examined  in  the  laboratory  by  methods  with  which  he  was 
personally  acquainted  at  the  time.  It  makes  it  impossible  for  any 
official  to  enforce  any  law  because  any  such  thing  is  impossible.    I 
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believe  there  should  be  some  way  to  devise  a  practical  minimum 
standard  for  public  water  supplies  or  for  water  supplies  furnished 
to  the  public  by  municipalities,  whether  in  the  State  or  used  for 
interstate  purposes.  If  that  could  be  done  it  would  arm  us  with  a 
practical  weapon  with  which  we  could  go  before  the  courts  and  get 
real  results. 

The  service  of  the  engineering  department  of  the  Public  Health 
Service  in  Kentucky  has  been  excellent ;  it  has  done  very  much  prac- 
tical work  that  has  laid  the  basis  for  real  progress,  that  means  better 
health  conditions  for  the  largest  part  of  our  population  of  our  State. 
I  don't  believe  any  man  in  the  Public  Health  Service  has  ever  done 
any  better  work  than  Capt.  Harrub  and  Mr.  Gorman,  which  takes 
in  the  State  of  Kentucky.  We  now  have  our  own  sanitary  engineer- 
ing department.  But  if  the  service  all  over  the  country  could  state 
a  minimum  requirement  below  which  water  should  not  be  used  at  all 
and  could  make  a  statement  so  that  all  of  us  could  know  when  water 
was  filthy  without  spending  two  or  three  million  dollars  on  each 
specimen  to  prove  it  in  the  courts,  it  would  be  an  absolute  sine  qua 
non  of  progress  in  getting  rid  of  polluted  water  in  our  small  cities 
and  towns. 

Mr.  WHrTTAKER.  I  agree  with  Dr.  McCormack,  but  I  think  he  may 
not  realize  the  difficulty  of  fixing  an  absolute  minimum  standard  for 
the  safety  of  water  supplies.  We  have  certain  standards  we  can  fix, 
but  when  you  get  into  the  general  subject  of  water  supplies,  it  is 
impossible  to  put  on  paper  anything  elaborate  enough  to  cover  every- 
thing. I  think  it  is  a  matter  that  finally  rests  with  the  judgment  of 
the  individual  department  making  the  investigation  to  use  their  best 
judgment  and  experience,  the  same  as  physicians  would  in  making 
a  diagnosis. 

Dr.  McCormack.  I  realize  what  Mr.  Whittaker  says,  too,  but  there 
is  the  proposition.  You  come  before  the  court  and  you  will  not  con- 
vince them.  They  can  tell  whether  it  is  polluted  or  not  about  as  well 
as  they  can  tell  a  case  of  smallpox  or  measles.  It  is  not  a  matter  of 
importance  to  the  court  unless  you  can  go  into  the  court  and  give 
evidence.  Here  is  a  water  supply  that  evidence  shows  has  had  a 
tepidity  of  from  600  to  4,000  over  a  period  of  years.  The  Ohio  Kiver 
water  is  polluted  from  end  to  end,  and  yet  when  we  go  into  court 
there  is  not  one  of  the  experts  on  the  stand  that  is  willing  to  swear 
that  that  water  is  polluted.  They  have  written  reports  showing  it, 
and  they  denied  their  own  reports  and  said  while  they  were  war- 
ranted in  making  those  general  conclusions,  they  could  not  state  that 
the  water  was  polluted.  When  water  has  a  tepidity  of  4,000  and 
shows  both  human  and  animal  colon  infection,  I  want  some  standard 
to  show  that  it  is  polluted  when  going  into  court. 
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for  Boston.  It  was  knocked  out  by  the  gentleman  from  the  Mid- 
dle West,  and  I  have  heard  this  morning  that  an  appropriation  of 
$500,0005  not  sufficient  for  New  York,  has  been  reinstated  in  the 
Senate,  so  we  hope  the  port  of  New  York  will  soon  be  equipped. 

All  the  reports  we  get  from  Europe  indicate  that  the  sanitaij 
conditions  in  central  Europe  are  becoming  more  serious  rather  than 
less.  Information  from  the  Bed  Cross  Societies  the  other  day  stated 
that  what  is  probably  bubonic  plague  has  broken  out  in  old  Austria, 
with  33  per  cent  of  mortality,  which  is  quite  a  serious  matter.  Dr. 
Chesley,  who  is  here  now,  and  who  came  over  frcmi  Poland,  could 
tell  you,  about  conditions  there. 

^(  At  this  time  Dr.  Cbacas  of  the  Oswaldo  Cruz  Institute,  Peru,  was 
introduced,  and  thanked  the  conference  for  his  reception.) 

Dr.  CuMMiNG.  I  may  state  what  will  be  a  matter  of  interest  to  you 
all  about  the  matter  of  the  typhus  situation.  There  was  quite  i 
serious  epidemic  of  typhus  among  the  Navajo  Indians  in  Nev 
Mexico  and  Arizona  which  is  supposed  to  have  come  from  the  Mexi- 
can border.  One  of  the  public  health  officers  is  acting  as  State  officer 
in  New  Mexico  and  another  in  Arizona.  Dr.  Waller  has  had  experi- 
ence with  Indians.  Two  medical  officers  have  died  with  typhus 
which  seemed  to  be  a  particularly  virulent  form.  We  hope  the 
matter  will  be  under  control  before  long.  There  is  some  danger  of 
its  spread  into  Utah  and  Colorado. 

Dr.  Chesley.  It  is  difficult  for  us  here  to  appreciate  the  condi- 
tions which  obtained  during  the  typhus  epidemics  in  eastern  Curope. 
I  had  the  honor  to  cooperate  with  Surg.  Gren.  Cumming  while  he 
was  making  his  investigations  as  a  member  of  the  Inter- Allied  Medi- 
cal Commission.  From  considerable  service  in  Poland  I  am  very 
familiar  with  conditions  there.  Before  the  great  war  no  such  place 
as  Poland  was  marked  on  the  map.  When  the  war  began  Bussii, 
Germany,  and  Austria  each  took  its  quota  from  the  Polish  popula- 
tion for  military  purposes.  During  the  first  four  months  of  the  war 
the  territory  that  is  now  Poland  was  overrun  by  armies  four  timesL 
Each  army,  regardless  of  previous  jurisdiction  over  the  country* 
took  everything  it  wanted  for  army  purposes  and  even  carried  ol 
civilians  to  work  for  the  army  in  its  own  territory.  After  four  years 
of  such  war  the  jurisdiction  of  the  Germans  was  superseded  by  the 
Bolsheviki.  The  country  was  devastated  and  the  people  had  been 
deprived  of  the  ordinary  necessities  of  life.  An  example  which 
relates  to  the  typhus  situation  is  this;  for  nearly  three  years  sotp 
had  been  so  scarce  that  few  of  the  people  had  any.  If  one  goes  witt 
out  soap  for  a  week  or  so  one  appreciates  that  soap  is  rather  useful 
and  a  nice  thing  to  have  around,  for  in  a  warring  country  if  one  his 
no  soap  and  no  extra  shirt  one  will  meet  in  intimate  association  our 
little  friend  the  cootie.     If  cootie  happens  to  be  infected  with 
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typhus  some  one  may  get  it.  Even  th^  Surgeon  General  himself  had 
the  pleasure  of  this  intimate  personal  contact  with  friend  cootie. 
Wherever  infected  lice  are  present  the  typhus  spreads.  In  a  word 
that  explains  the  situation  over  there  where  people  have  no  extra 
shirts  and  no  soap,  in  fact  some  have  forgotten  what  a  real  bath  is 
like. 

The  refugees  returning  to  their  prewar  homes  from  all  directions 
present  a  tremendous  problem.  Some  have  been  prisoners  of  war  in 
Siberia  since  1914  or  1915.  More  are  civilians  who  were  driven  out 
by  the  Cossacks  in  advance  of  the  German  invasion  when  the  Rus- 
sians burned  the  villages  and  left  a  devastated  country  with  the  hope 
that  the  Germans  would  have  an  experience  similar  to  Napoleon's 
in  the  Moscow  campaign.  Refugees  coming  in  from  every  direction, 
not  only  on  the  main  roads  but  along  old  trails,  through  the  swamps 
and  forests,  can  not  be  apprehended  by  any  line  of  quarantine  because 
of  lack  of  materials  for  delousing  and  outfitting  these  destitute 
people.  Without  sufficient  soap  and  clothing  the  typhus  barrier 
can  be  of  small  protection.  It  is  not  that  the  governments  in  this 
territory  do  not  know  how  to  do  typhus  work;  probably  they  know 
better  how  to  handle  typhus  than  any  other  group  of  people  in 
the  world. 

The  Polish  officer  in  charge  of  the  typhus  campaign.  Col.  Godlew- 
ski,  was  at  the  head  of  the  sanitary  division  of  the  Austrian  Army 
in  the  war.  He  is  a  man  of  great  medical  attainments,  a  great 
organizer  and  energetic  worker,  but  what  can  he  do  without  soap 
and  extra  clothing?  Having  soap,  clothing,  and  running  water,  it  is 
not  difficult  to  handle  the  situation  in  spite  of  the  great  prejudice 
among  a  large  part  of  the  population  to  the  removal  of  hirsute 
ornaments.  The  matter  of  these  essential  supplies,  shirts  and  soap, 
is  extremely  serious  and  must  be  considered.  Without  such  supplies 
the  typhus  cailipaign  is  certain  to  be  a  failure;  with  them  it  will 
be  a  success,  and  typhus  is  just  as  much  an  international  problem 
at  this  moment  as  the  situation  in  Belgium  was  while  the  Germans 
occupied  the  country.    It  is  a  menace  to  the  whole  world. 

As  the  Surgeon  General  has  pointed  out,  Congi-ess  has  certain 
Members  from  the  Middle  West  who  are  so  far  removed  from  the 
coast  that  they  do  not  appreciate  the  importance  of  the  Public  Health 
Service  barrier  upon  which  the  interior  of  the  country  depends  for 
its  protection  against  the  introduction  of  epidemic  diseases. 

I  think  a  resolution  from  this  body  pointing  out  the  needs  of  the 
Public  Health  Service  and  the  relation  of  its  work  in  guarding 
against  the  introduction  of  infection  into  the  interior  might  aid 
the  Surgeon  General  by  bringing  home  to  the  whole  country  the 
essential  importance  of  this  form  of  coast  defense. 
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for  Boston.  It  was  knocked  out  by  the  gentleman  from  the  Mid- 
dle West,  and  I  have  heard  this  morning  that  an  appropriation  of 
$500,000,  not  sufficient  for  New  York,  has  been  reinstated  in  the 
Senate,  so  we  hope  the  port  of  New  York  will  soon  be  equipped. 

All  the  reports  we  get  from  Europe  indicate  that  the  sanitary 
conditions  in  central  Europe  are  becoming  more  serious  rather  thtB 
less.  Information  from  the  Bed  Cross  Societies  the  other  day  stated 
that  what  is  probably  bubonic  plague  has  broken  out  in  old  Austria, 
with  33  per  cent  of  mortality,  which  is  quite  a  serious  matter.  Dr. 
Chesley,  who  is  here  now,  and  who  came  oyer  frcHn  Poland,  could 
tell  you,  about  conditions  there. 

*(At  this  time  Dr.  Cbacas  of  the  Oswaldo  Cruz  Institute,  Peru,  wis 
introduced,  and  thanked  the  conference  for  his  reception.) 

Dr.  CuMMiNG.  I  may  state  what  will  be  a  matter  of  interest  to  yon 
all  about  the  matter  of  the  typhus  situation.  There  was  quite  a 
serious  epidemic  of  typhus  among  the  Navajo  Indians  in  Nev 
Mexico  and  Arizona  which  is  supposed  to  have  come  from  the  Mexi- 
can border.  One  of  the  public  health  officers  is  acting  as  State  officer 
in  New  Mexico  and  another  in  Arizona.  Dr.  Waller  has  had  experi- 
ence with  Indians.  Two  medical  officers  have  died  with  typhus 
which  seemed  to  be  a  particularly  virulent  form.  We  hope  the 
matter  will  be  under  control  before  long.  There  is  some  danger  of 
its  spread  into  Utah  and  Colorado. 

Dr.  Chesley.  It  is  difficult  for  us  here  to  appreciate  the  condi- 
tions which  obtained  during  the  typhus  epidemics  in  eastern  Europe. 
I  had  the  honor  to  cooperate  with  Surg.  Gten.  Cumming  while  he 
was  making  his  investigations  as  a  member  of  the  Inter- Allied  Medi- 
cal Commission.  From  considerable  service  in  Poland  I  am  verv 
familiar  with  conditions  there.  Before  the  great  war  no  such  place 
as  Poland  was  marked  on  the  map.  When  the  war  began  Eussia. 
Germany,  and  Austria  each  took  its  quota  from  the  Polish  popula- 
tion for  military  purposes.  During  the  first  four  months  of  the  war 
the  territory  that  is  now  Poland  was  overrun  by  armies  four  times. 
Each  army,  regardless  of  previous  jurisdiction  over  the  country? 
took  everything  it  wanted  for  army  purposes  and  even  carried  off 
civilians  to  work  for  the  army  in  its  own  territory.  After  four  years 
of  such  war  the  jurisdiction  of  the  Grermans  was  superseded  by  the 
Bolsheviki.  The  country  was  devastated  and  the  people  had  been 
deprived  of  the  ordinary  necessities  of  life.  An  example  which 
relates  to  the  typhus  situation  is  this;  for  nearly  three  years  soap 
had  been  so  scarce  that  few  of  the  people  had  any.  If  one  goes  with- 
out soap  for  a  week  or  so  one  appi'eciates  that  soap  is  rather  useful 
and  a  nice  thing  to  have  around,  for  in  a  warring  country  if  one  has 
no  soap  and  no  extra  shirt  one  will  meet  in  intimate  association  our 
little  friend  the  cootie.     If  cootie  happens  to  be  infected  with 
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typhus  some  one  may  get  it.  Even  th^  Surgeon  General  himself  had 
the  pleasure  of  this  intimate  personal  contact  with  friend  cootie. 
Wherever  infected  lice  are  present  the  typhus  spreads.  In  a  word 
that  explains  the  situation  over  there  where  people  have  no  extra 
shirts  and  no  soap,  in  fact  some  have  forgotten  what  a  real  bath  is 
like. 

The  refugees  returning  to  their  prewar  homes  from  all  directions 
present  a  tremendous  problem.  Some  have  been  prisoners  of  war  in 
Siberia  since  1914  or  1915.  More  are  civilians  who  were  driven  out 
by  the  Cossacks  in  advance  of  the  German  invasion  when  the  Kus- 
sians  burned  the  villages  and  left  a  devastated  country  with  the  hope 
that  the  Germans  would  have  an  experience  similar  to  Napoleon's 
in  the  Moscow  campaign.  Refugees  coming  in  from  every  direction, 
not  only  on  the  main  roads  but  along  old  trails,  through  the  swamps 
and  forests,  can  not  be  apprehended  by  any  line  of  quarantine  because 
of  lack  of  materials  for  delousing  and  outfitting  these  destitute 
people.  Without  sufficient  soap  and  clothing  the  typhus  barrier 
can  be  of  small  protection.  It  is  not  that  the  governments  in  this 
territory  do  not  know  how  to  do  typhus  work;  probably  they  know 
better  how  to  handle  typhus  than  any  other  group  of  people  in 
the  world. 

The  Polish  officer  in  charge  of  the  typhus  campaign.  Col.  Godlew- 
ski,  was  at  the  head  of  the  sanitary  division  of  the  Austrian  Army 
in  the  war.  He  is  a  man  of  great  medical  attainments,  a  great 
organizer  and  energetic  worker,  but  what  can  he  do  without  soap 
and  extra  clothing?  Having  soap,  clothing,  and  running  water,  it  is 
not  difficult  to  handle  the  situation  in  spite  of  the  great  prejudice 
among  a  large  part  of  the  population  to  the  removal  of  hirsute 
ornaments.  The  matter  of  these  essential  supplies,  shirts  and  soap, 
is  extremely  serious  and  must  be  considered.  Without  such  supplies 
the  typhus  cathpaign  is  certain  to  be  a  failure;  with  them  it  will 
be  a  success,  and  typhus  is  just  as  much  an  international  problem 
at  this  moment  as  the  situation  in  Belgium  was  while  the  Germans 
occupied  the  country.    It  is  a  menace  to  the  whole  world. 

As  the  Surgeon  General  has  pointed  out,  Congi*ess  has  certain 
Members  from  the  Middle  West  who  are  so  far  removed  from  the 
coast  that  they  do  not  appreciate  the  importance  of  the  Public  Health 
Service  barrier  upon  which  the  interior  of  the  country  depends  for 
its  protection  against  the  introduction  of  epidemic  diseases. 

I  think  a  resolution  from  this  body  pointing  out  the  needs  of  the 
Public  Health  Service  and  the  relation  of  its  work  in  guarding 
against  the  introduction  of  infection  into  the  interior  might  aid 
the  Surgeon  General  by  bringing  home  to  the  whole  country  the 
essential  importance  of  this  form  of  coast  defense. 
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for  Boston.  It  was  knocked  out  by  the  gentleman  from  the  IGd* 
die  West,  and  I  have  heard  this  morning  that  an  appropriation  of 
$500,000,  not  sufficient  for  New  York,  has  been  reinstated  in  th 
Senate,  so  we  hope  the  port  of  New  York  will  soon  be  equipped. 

All  the  reports  we  get  from  Europe  indicate  that  the  sanitazj 
conditions  in  central  Europe  are  becoming  more  serious  rather  thaa 
less.  Information  from  the  Red  Cross  Societies  the  other  day  stated 
that  what  is  probably  bubonic  plague  has  broken  out  in  old  Austria, 
with  33  per  cent  of  mortality,  which  is  quite  a  serious  matter.  Dr. 
Chesley,  who  is  here  now,  and  who  came  oyer  frcHn  Poland,  could 
tell  you,  about  conditions  there. 

*(  At  this  time  Dr.  Cbacas  of  the  Oswaldo  Cruz  Institute,  Peru,  wss 
introduced,  and  thanked  the  conference  for  his  reception.) 

Dr.  Gumming.  I  may  state  what  will  be  a  matter  of  interest  to  yoa 
all  about  the  matter  of  the  typhus  situation.  There  was  quite  a 
serious  epidemic  of  typhus  among  the  Navajo  Indians  in  New 
Mexico  and  Arizona  which  is  supposed  to  have  come  from  the  Mexi- 
can border.  One  of  the  public  health  officers  is  acting  as  State  officer 
in  New  Mexico  and  another  in  Arizona.  Dr.  Waller  has  had  experi- 
ence with  Indians.  Two  medical  officers  have  died  with  typhm 
which  seemed  to  be  a  particularly  virulent  form.  We  hope  the 
matter  will  be  under  control  before  long.  There  is  some  danger  of 
its  spread  into  Utah  and  Colorado. 

Dr.  Che8L£y.  It  is  difficult  for  us  here  to  appreciate  the  condi- 
tions which  obtained  during  the  typhus  epidemics  in  eastern  ^Europe. 
I  had  the  honor  to  cooperate  with  Surg.  Gren.  Gumming  while  he 
was  making  his  investigations  as  a  member  of  the  Inter- Allied  Medi- 
cal Commission.  From  considerable  service  in  Poland  I  am  veir 
familiar  with  conditions  there.  Before  the  great  war  no  such  place 
as  Poland  was  marked  on  the  map.  When  the  war  began  Bussii. 
Grermany,  and  Austria  each  took  its  quota  from  the  Polish  popult- 
tion  for  military  purposes.  During  the  first  four  months  of  the  wir 
the  territory  that  is  now  Poland  was  overrun  by  armies  four  times. 
Each  army,  regardless  of  previous  jurisdiction  over  the  country, 
took  everything  it  wanted  for  army  purposes  and  even  carried  of 
civilians  to  work  for  the  army  in  its  own  territory.  After  four  yeais 
of  such  war  the  jurisdiction  of  the  Grermans  was  superseded  by  the 
Bolsheviki.  The  country  was  devastated  and  the  people  had  been 
deprived  of  the  ordinary  necessities  of  life.  An  example  which 
relates  to  the  typhus  situation  is  this;  for  nearly  three  years  soap 
had  been  so  scarce  that  few  of  the  people  had  any.  If  one  goes  with- 
out soap  for  a  week  or  so  one  appreciates  that  soap  is  rather  useful 
and  a  nice  thing  to  have  around,  for  in  a  warring  country  if  one  has 
no  soap  and  no  extra  shirt  one  will  meet  in  intimate  association  cor 
little  friend  the  cootie.     If  cootie  happens  to  be  infected  with 
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typhus  some  one  may  get  it.  Even  th^  Surgeon  General  himself  had 
the  pleasure  of  this  intimate  personal  contact  with  friend  cootie. 
Wherever  infected  lice  are  present  the  typhus  spreads.  In  a  word 
that  explains  the  situation  over  there  where  people  have  no  extra 
shirts  and  no  soap,  in  fact  some  have  forgotten  what  a  real  bath  is 
like. 

The  refugees  returning  to  their  prewar  homes  from  all  directions 
present  a  tremendous  problem.  Some  have  been  prisoners  of  war  in 
Siberia  since  1914  or  1915.  More  are  civilians  who  were  driven  out 
by  the  Cossacks  in  advance  of  the  German  invasion  when  the  Rus- 
sians burned  the  villages  and  left  a  devastated  country  with  the  hope 
that  the  Germans  would  have  an  experience  similar  to  Napoleon's 
in  the  Moscow  campaign.  Refugees  coming  in  from  every  direction, 
not  only  on  the  main  roads  but  along  old  trails,  through  the  swamps 
and  forests,  can  not  be  apprehended  by  any  line  of  quarantine  because 
of  lack  of  materials  for  delousing  and  outfitting  these  destitute 
people.  Without  sufficient  soap  and  clothing  the  typhus  barrier 
can  be  of  small  protection.  It  is  not  that  the  governments  in  this 
territory  do  not  know  how  to  do  typhus  work;  probably  they  know 
better  how  to  handle  typhus  than  any  other  group  of  people  in 
the  world. 

The  Polish  officer  in  charge  of  the  typhus  campaign.  Col.  Godlew- 
ski,  was  at  the  head  of  the  sanitary  division  of  the  Austrian  Army 
in  the  war.  He  is  a  man  of  great  medical  attainments,  a  great 
organizer  and  energetic  worker,  but  what  can  he  do  without  soap 
and  extra  clothing?  Having  soap,  clothing,  and  running  water,  it  is 
not  difficult  to  handle  the  situation  in  spite  of  the  great  prejudice 
among  a  large  part  of  the  population  to  the  removal  of  hirsute 
ornaments.  The  matter  of  these  essential  supplies,  shirts  and  soap, 
is  extremely  serious  and  must  be  considered.  Without  such  supplies 
the  typhus  caiiipaign  is  certain  to  be  a  failure;  with  them  it  will 
be  a  success,  and  typhus  is  just  as  much  an  international  problem 
at  this  moment  as  the  situation  in  Belgium  was  while  the  Germans 
occupied  the  country.    It  is  a  menace  to  the  whole  world. 

As  the  Surgeon  General  has  pointed  out.  Congress  has  certain 
Members  from  the  Middle  West  who  are  so  far  removed  from  the 
coast  that  they  do  not  appreciate  the  importance  of  the  Public  Health 
Service  barrier  upon  which  the  interior  of  the  country  depends  for 
its  protection  against  the  introduction  of  epidemic  diseases. 

I  think  a  resolution  from  this  body  pointing  out  the  needs  of  the 
Public  Health  Service  and  the  relation  of  its  work  in  guarding 
against  the  introduction  of  infection  into  the  interior  might  aid 
the  Surgeon  General  by  bringing  home  to  the  whole  country  the 
essential  importance  of  this  form  of  coast  defense. 
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Dr.  MoCoRMACK.  I  dislike  very  much  to  appear  so  often  as  I  am 
afraid  you  will  feel  I  am  a  little  dictatorial.  In  view  of  the  Yeiy 
serious  statement  made  by  the  Surgeon  General  and  by  Dr.  Chesley 
and  the  statement  from  recognized  health  authorities  of  this  coonUy, 
that  our  ports,  which  constitute  the  one  line  of  defense  against  the 
introduction  of  epidemic  disease,  are  inadequately  equipped,  I  move 
that  a  committee  of  five  health  officers  be  appointed  to  wait  on  the 
Secretary  of  the  Treasury  and  to  express  to  him  and  the  heads  of  this 
Government  the  fact  that  the  people  of  the  United  States  have  a 
right  to  expect  that  adequate  quarantine  facilities  shall  be  furnished 
at  all  ports  of  entry  and  that  all  the  energies  of  the  Government  shall 
be  furnished  to  our  Allies  and  others  that  burden  this  country  with 
the  introduction  of  disease  with  a  view  to  their  prevention  there  or 
here.  We  ought  not  to  have  typhus  fever  introduced  into  this  coun- 
try. Having  the  knowledge  we  should  have  the  facilities  to  protect 
our  ports  of  entry  from  the  introduction  of  these  diseases  that  spell 
disaster  in  the  way  that  the  invasion  of  the  armies  of  Germany  into 
Belgium  and  France  have  spelled  it.  We  should  take  steps  now  not  to 
alarm  our  people  but  to  inform  them  of  the  dangers  that  confront 
them  with  a  view  to  their  prevention  when  there  is  time. 

The  chairman  would  like  to  announce  the  appointment  of  the  fol- 
lowing conmiittee:  Dr.  Chesley,  of  Minnesota ;  Dr.  Olin,  of  Michigan ; 
Dr.  Crumbine,  of  Kansas;  Dr.  McCormack,  of  Kentucky;  and  Dr. 
Dickie,  of  California. 

Dr.  KxLLET.  I  am  not  sure  that  that  motion  was  seconded,  but  I 
want  to  add  a  word  on  this  important  proposition.  There  has  been 
nothing  else  brought  out  in  the  meetings  of  the  official  sanitary  au- 
thorities of  the  country  that  has  pleased  me  as  much  as  the  motion 
just  made  by  Dr.  McCormack. 

For  the  information  of  some  of  the  members  of  the  conference  and 
guests  I  might  state  that  at  the  initiative  of  Surg.  Gen.  Cmnming  a 
special  conference  was  called  early  in  the  winter  of  the  State  health 
authorities  and  municipal  authorities  of  the  principal  seaports  along 
the  Atlantic  seacoast.  We  made  an  effort  to  have  incorporated  into 
the  last  session  of  the  Congress  an  item  of  the  supplementary  budget 
to  enable  us  to  increase  the  facilities  of  the  ports  of  Boston,  New  York, 
Philadelphia,  and  Baltimore.  It  was  the  consensus  of  opinion  that 
New  York  first,  Boston  second,  and  perhaps  Baltimore  and  Philadel- 
phia are  the  most  serious  points.  We  have  done  everything  we  could. 
His  excellency,  (Jov.  Cox,  and  Mayor  Peters  have  taken  the  matter 
up  actively  with  the  Massachusetts  congressional  delegation.  In  this 
morning's  paper,  on  the  insistence  of  Senator  Lodge,  an  item  ap- 
peared stating  that  an  item  of  $180,000  was  inserted  into  the  Senate 
bill.    This  is  pending  in  the  Senate. 
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The  reason  why  this  subject  is  particularly  serious  for  this  Com- 
monwealth is  because  it  is  inevitable  that  whenever  quarantine  jams 
the  facilities  of  New  York,  we  become  the  natural  place  to  get  the 
overflow.  We  have  a  well-equipped  quarantine  station  at  Gallups 
Island  in  some  respecta  There  is  an  old  sterilizer  there,  installed  in 
1872,  and  still  doing  good  work.  It  is  not  of  the  most  modem,  up-to- 
date  type.  The  facilities  for  handling  large  groups  are  inadequate. 
One  great  drawback  has  been  the  lack  of  realization  of  the  problem 
in  the  great  Middle  West  and  the  far  West.  It  has  occurred  that  the 
chairmanships  of  many  of  the  most  important  appropriation  com- 
mittees are  largely  held  by  men  from  the  Middle  and  far  West.  I 
can  not  but  feel  that  neither  they  nor  their  constituents  are  awake  to 
the  seriousness  of  this  proposition  as  we  are.  Therefore,  if  the  State 
health  officers  of  the  middle  portion  of  the  country  will  arouse  them- 
selves and  uphold  our  needs,  I  think  that  would  be  one  of  the  most 
hopeful  things  to  be  done  by  this  conference. 

I  take  pleasure  in  seconding  the  motion  of  Dr.  McCormack. 

(Motion  carried.) 

Dr.  Cttmmino.  I  have  been  requested  to  take  up  at  this  time  the 
subject  of  "  Basic  Laws  Governing  Health  Authorities." 

BASIC  LAWS  GOVERNING  HEALTH  AUTHORITIES. 

Dr.  Keli^y.  Before  discussing  briefly  this  topic  I  would  like  to 
state  that  owing  to  the  pressure  of  business  the  executive  committee 
of  the  State  and  provincial  conference  has  a  number  of  very  impor- 
tant and  rather  diflScultly  worded  resolutions  we  must  take  action  on 
before  we  leave.  We  will  apologize  but  will  have  to  withdraw  at 
11.30  to  consider  these  matters.  We  hope  the  rest  of  this  conference 
will  not  take  offense. 

What  I  am  bringing  up  officially  was  put  up  to  me  a  few  weeks  ago 
merely  as  a  suggestion  by  gentlemen  who  had  given  very  careful 
thought  to  the  subject.  The  point  that  these  gentlemen  had  in 
mind  is  simply  this.  Although  we  are  all  aware  of  the  excellent 
work  done  years  ago  under  the  immediate  supervision  of  Dr.  Kerr, 
of  the  Public  Health  Service,  and  Dr.  Frankel,  when  a  compilation 
was  made  of  all  the  statutory  laws  pertaining  to  public  health  of 
the  several  States  and-  then  a  compilation  of  the  rules  and  regula- 
tions, it  was  felt  that  two  things  might  be  considered :  (1)  That  that 
compilation,  while  very  useful  for  reference,  is  very  bulky  and  does 
not  give  anyone  a  clue  as  to  basic  principles  involved ;  (2)  it  may 
be  feasible  if  a  special  body  or  c(Hnmission  or  board  of  the  Public 
Health  Service,  perhaps  in  collaboration  with  other  State  officials, 
could  secure  a  properly  trained  legal  mind  that  was  also  interested 
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in  public  health.  If  we  could  trace  the  laws  of  the  various  States  and 
the  Federal  Government  and  put  that  information  in  a  relatively 
short  and  easily  comprehensible  form  so  that  in  a  comparatively  brief 
manual  we  could  have  a  clear-cut  discussion  as  to  wherein  the  basic 
laws  enacted  by  the  Federal  Government  and  the  States  for  the  interest 
of  public  health  touch ;  wherein  we  could  show  in  what  respects  they 
agree  and  in  what  they  differ ;  wherein  in  any  important  particulars 
our  legislation  has  lagged  behind,  it  would  be  a  most  valuable  piece 
of  work  in  proposing  or  trying  to  shape  up  the  legislation  that  now 
exists. 

I  bring  this  before  the  conference  by  request. 

Dr.  Stil£S.  In  connection  with  the  work  of  the  board  on  excreta 
disposal  we  have  had  to  go  into  the  laws  of  all  the  States  and  the 
ordinances  of  the  local  boards.  In  getting  this  material  together 
we  have  been  struck  by  the  fact  that  when  we  publish  it  our  rep(wt 
may  be  mistaken  in  some  of  its  chapters  for  a  special  edition  of 
Puck  or  Judge.  Some  of  the  public  health  laws  of  this  country  are 
most  absurd.  Some  of  them  have  come  down  to  us  from  generations 
past. 

It  seems  to  me  that  this  question  of  the  public  health  laws  is 
one  of  the  most  important  ones  which  faces  the  public  health  situa- 
tion of  the  country.  After  all,  we  do  not  need  much  more  knowledge 
in  public  health  to-day.  What  we  need  is  a  practical  way  of 
getting  the  public  to  utilize  the  knowledge  which  we  already  possess; 
and  if  we  could  bring  that  about,  many  of  us  would  have  to  close 
up  shop  because  the  country  would  be  so  healthy. 

It  seems  to  me  that  this  study  of  the  public  health  laws  should 
be  made  by  a  joint  board  consisting  of  legislators  and  public  health 
officers  and  if  possible,  we  should  import  into  that  board  the  man 
who  wrote  the  public  health  laws  of  the  State  of  Colorado.  Some 
of  them  are  magnificent.  We  should  get  some  one  in  there  who  can 
define  for  us  what  is  a  public  health  nuisance— one  of  the  most  c<Hn- 
plicated  questions  in  public  health  laws.  I  certainly  hope  something 
can  be  done  to  bring  about  a  practical  application  of  the  suggestion 
that  was  made  with  a  view  to  getting  up  a  model  State  public  health 
code,  a  model  county  public  health  code,  and  a  model  city  public 
health  code.  That  would  save  a  tremendous  amount  of  energy  and 
money  if  it  could  be  done. 

Dr.  Kelley.  My  main  aim  in  closing  the  discussion  on  this  subject 
is  to  bring  out  one  point  suggested.  The  gentleman  who  brought  this 
proposition  to  me  was  convinced  that  owing  to  the  difference  of  the 
fundamental  conditions  and  different  methods  of  units  of  local  self- 
government,  this  very  thing  which  Dr.  Stiles  suggested  is  impossible. 
We  could  never  get  a  model  law  to  be  adopted.  His  idea  was  to  show 
what  the  basic  principles  should  be. 
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Dr.  Gumming.  Problems  of  Interstate  Health  Work. — ^The  Control 
of  Water  Supplies  Used  in  Interstate  Traffic.  Will  Dr.  Chesley  take 
the  subject? 

Dr.  Chesmiy.    I  think  all  the  points  have  been  covered  by  Dr. 
McCormack  and  the  speaker  who  followed  him. 
-  The  Chairman.   We  now  come  to  the  subject  of  Control  of  the 
Interstate  Spread  of  Disease.    Any  remarks? 

Dr.  McCormack.  In  the  light  of  our  present  practice,  I  move  that 
that  heading  be  passed. 

LEPROSY— HOSPITAL  CARE  IN  THE  UNITED  STATES. 

Dr.  Busby.  It  is  not  my  intention  to  discuss  the  clinical  aspect  of 
leprosy,  but  in  a  general  way  to  present  the  problem  of  the  segrega- 
tion and  care  of  leprosy  by  the  Federal  Government.   • 

For  centuries  leprosy  has  been  described  in  its  most  revolting  and 
loathsome  forms  which  are  familiar  to  all  of  us.  Unfortunate  indi- 
viduals suffering  from  this  disease  have  been  shunned  and  cast  off 
by  society  so  that  the  mere  mention  of  the  name  causes  a  shudder. 

Leprosy  is  not  a  local  problem.  It  exists  in  various  countries  of 
the  Eastern  Hemisphere,  and  in  several  places  large  colonies  have 
been  constructed  to  care  for  these  individuals.  It  is  probable  that  no 
other  physical  disability  requires  the  same  kind  of  care.  The  prob- 
lem is  necessarily  one  of  segregation  for  at  least  several  years  and 
possibly  for  the  remainder  of  the  patient's  life.  To  the  patient  the 
outlook  is  most  discouraging,  and  combined  with  the  usual  inadequate 
facilities  for  recreation,  life  for  these  unfortunates  is  still  more 
unbearable.  It  can  readily  be  seen  that  any  program  that  does  not 
include  comfortable  surroundings  and  proper  provision  for  recrea- 
tion and  industrial  pursuits  is  doomed  to  failure. 

In  this  country  the  problem  has  been  handled  in  the  past  by  the 
individual. States  and  practically  every  State  at  some  time  or  other 
has  been  forced  to  assume  guardianship  of  persons  so  afflicted,  who 
could  not  be  termed  legal  residents  of  that  State. 

This  course  has  been  necessary  for  the  reason  that  a  large  per- 
centage of  patients  afflicted  with  leprosy  are  foreign-born  citizens 
and  have  developed  the  disease  after  emigrating  to  the  Western 
Hemisphere.  This,  of  course,  is  not  true  in  all  instances  as  many 
cases  are  found  among  native-bom  Americans. 

In  several  States  small  colonies  have  been  developed  for  tlie  proper 
segregation.  This  has  proved  a  very  satisfactory  though  expensive 
procedure.  It  was  frequently  necessary  to  accept  in  the  several  State 
colonies  patients  from  States  where  no  suitable  colony  had  been 
established.  In  other  States  these  patients  were  isolated  in  small 
huts  far  removed  from  centers  of  population,  and  on  numerous  oc- 
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casions  they  have  eloped  and  presented  Uiemselves  at  one  of  the  State 
colonies  where  life  was  more  bearable.  This,  as  you  will  see^  in- 
creased the  responsibility  of  the  States  having  colonies  of  this 
character. 

Congress  realized  that  this  state  of  affairs  should  not  continue  and 
that  the  burden  should  not^all  upon  the  individual  State,  but  upon 
the  Government  as  a  whole.  Accordingly  on  February  3,  1917,  Pub- 
lic Act  No.  299  was  passed  providing  for  the  care  and  treatment  of 
persons  afflicted  with  leprosy  and  to  prevent  the  spread  of  leprosr 
in  the  United  States. 

Section  I  of  this  act  provides  that  for  the  purpose  of  carrying  out 
the  provisions  of  this  act  the  Secretary  of  the  Treasury  is  authorized 
to  select  and  obtain,  by  purchase  or  otherwise,  a  site  suitable  for  tbe 
establishment  of  a  home  for  the  care  and  treatment  of  persons  af- 
flicted with  leprosy,  to  be  administered  by  the  United  States  Public 
Health  Service. 

Section  II  provides  that  there  shall  be  received  into  said  home, 
under  regulations  prepared  by  the  Surgeon  General  of  the  Public 
Health  Service,  with  the  approval  of  the  Secretary  of  the  Treasury, 
any  person  afflicted  with  leprosy  who  presents  himself  or  hersdf 
for  care,  detention,  and  treatment,  or  who  may  be  apprehended 
under  authority  of  the  United  States  quarantine  acts,  or  any  person 
afflicted  with  leprosy  duly  consigned  to  said  home  by  the  proper 
health  authorities  of  any  State,  Territory,  or  the  District  of 
Columbia. 

When  we  consider  that  each  person  suffering  from  this  disease  is 
potentially  a  ward  of  the  Government,  you  can  see  that  the  future  of 
this  colony  is  a  big  undertaking.  Undoubtedly  there  are  large  num- 
bers of  known  cases  that  could  be  hospitalized  at  this  colony  im- 
mediately if  space  would  permit,  and  there  are  undoubtedly  num- 
bers of  persons  suffering  from, leprosy,  that  are  now  known  to  the 
State  health  authorities,  living  in  seclusion  to  prevent  isolation  uid 
detention. 

Within  a  short  time  the  news  will  be  spread  broadcast  that  the 
Government  has  assiuned  the  obligation  for  their  care,  and  they 
will  present  themselves  to  the  State  health  authorities  requesting  to 
be  allowed  to  enter  the  Federal  colony  at  Carville. 

Numerous  estimates  have  been  made  as  to  the  actual  number  of 
lepers  in  this  country.  A  thorough  canvass  is  now  being  made  of  the 
several  States,  but  as  all  reports  have  not  yet  been  received,  it  is 
impossible  to  make  an  estimate  at  this  time.  It  is  believed,  however, 
safe  to  assume  that  500  beds  would  not  be  excessive  for  the  imme- 
diate present  demands  of  the  country.  Allow  me  to  request  that 
each  State  board  of  health  make  a  careful  survey  in  an  attempt  to 
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secure  if  possible  an  accurate  figure  as  to  the  number  of  patients 
residing  in  this  country,  in  order  that  provision  may  be  made  for 
tKe  accommodation  of  all  these,  patients  as  speedily  as  possible. 

In  an  effort  to  carry  out  the  desires  of  Congress  the  Public  Health 
Service  made  a  careful  survey  of  the  entire  country  with  a  view 
of  selecting  a  suitable  site  for  the  establishment  of  this  colony.  After 
many  difficulties  and  nimierous  investigations  it  was  decided  that 
the  leper  colony  as  established  by  the  State  of  Louisiana  at  Carville 
would  be  the  most  suitable  place  for  this  home.  Therefore  on  Janu- 
ary 3,  1921,  the  Public  Health  Service  was  advised  that  the  title  to 
the  property  had  been  transferred  and  possession  could  be  had  after 
that  date. 

This  tract  of  land  is  situated  along  the  bankis  of  the  Mississippi 
River,  80  miles  from  New  Orleans  and  16  miles  from  Baton  Eouge. 
It  is  needless  to  say  that  the  capacity  of  this  colony  was  quite  limited, 
as  it  was  the  intent  of  the  State  of  Louisiana  to  hospitalize  at  this 
point  only  those  falling  under  the  jurisdiction  of  the  State  itself. 

It  was  necessary  to  accept  as  wards  of  the  Government  such 
patients  as  were  then  confined  at  this  colony,  numbering  88.  At 
the  time  of  transfer  of  this  property  the  total  bed  capacity  was 
approximately  90.  By  making  several  minor  changes  it  was  possible 
to  increase  this  capacity  to  111,  and  this  additional  space  was  quiddy 
filled  by  patients  from  other  States.  At  this  time  Dr.  Oswald 
Denney,  who  has  had  a  number  of  years  of  very  valuable  experience 
at  the  Culion  leper  colony  in  the  Philippines,  was  assigned  as  medical 
officer  in  charge  of  the  reservation. 

Before  the  transfer  of  the  property  to  Federal  jurisdiction  was 
effected  tentative  plans  had  been  drawn  for  the  utilization  of  the 
remainder  of  the  appropriation  in  excess  of  the  purchase  price  for 
new  construction.  These  plans  have  been  completed  and  new  con- 
struction will  begin  in  a  short  time.  It  is  hoped  that  in  possibly 
four  or  five  months  the  service  will  be  able  to  accommodate  approxi- 
mately 70  additional  patients.  When  we  consider  that  the  problem 
is  not  essentially  one  of  hospitalization,  but  one  of  providing  a  suit- 
able place  for  the  patients  to  spend  perhaps  the  remainder  of  their 
lives,  it  can  be  readily  seen  that  it  is  desirable  and,  in  fact,  essential 
that  every  effort  be  made  to  provide  pleasing  surroundings,  and  to 
this  end  cottages  should  be  so  furnished  and  equipped  as  to  render 
their  detention  least  depressing.  These  patients  do  not  require 
strictly  hospital  care  and  in  the  majority  of  cases  are  able  to  follow 
some  form  of  vocational  endeavor. 

The  houses  in  a  colony  of  this  kind  are  necessarily  of  the  cottage 
type,  and  it  is  desirable  that  provision  be  made  for  each  patient  to 
have  a  separate  room. 
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Construction  of  this  character  is,  of  oouraB,  much  more  expensive 
to  build  and  administer  than  the  ordinary  type  of  hospital  oo&- 

In  a  careful  analysis  of  the  problem,-  it  has  been  found  that  the 
appropriation  of  1917  will  be  entirely  inadequate  to  care  for  even 
the  known  cases  now  in  this  country.  It  will  be  necessary  to  go 
before  Congress  and  present  the  problem  as  it  now  exists  and  ask  for 
additional  appropriation  to  complete  the  present  plans  and  make 
the  necessary  additions  to  acc(»nmodate  the  patients  now  in  the  sev- 
eral States.  It  will  further  be  necessary  for  a  number  of  the  States 
to  continue  the  care  of  these  patients  until  such  time  as  acconunoda- 
tions  are  available  at  CarvUle.  The  Public  Health  Service  is  onlv 
too  anxious  to  assume  this  obligation,  and  an  effort  will  be  made  for 
an  additional  appropriation  to  allow  the  extension  of  facilities  bO 
that  each  State  may  be  relieved  of  its  burden  at  the  earliest  possible 
moment. 

As  stated  above,  this  type  of  construction  is  more  expensive  than 
ordinary  construction,  and  it  is  believed  that  it  will  require  one  and 
one-half  million  dollars  to  properly  equip  this  institution  and  pro- 
vide sufficient  accommodations  for  the  lepers  now  in  this  country. 

Section  II  of  public  act  No.  299  provides  that  the  Surgeon  Gen- 
eral of  the  Public  Health  Service  is  authorized,  upon  request  of  said 
authorities,  to  send  for  any  person  afflicted  with  leprosy  within  their 
respective  jurisdictions,  and  to  convey  said  person  to  such  home  for 
detention  and  treatment,  and  when  the  transportation  of  any  such 
person  is  undertaken  for  the  protection  of  the  public  health,  the  ex- 
pense of  such  removal  shall  be  paid  from  funds  set  aside  for  the 
maintenance  of  said  home. 

This,  as  you  will  see,  allows  the  Public  Health  Service  to  assume 
the  obligation  of  transfer  of  any  leper  from  any  State  to  Carville, 
La.  It  is  needless  to  say  that  the  problem  of  transportation  has  in 
the  past,  and  in  all  probability  will  in  the  future,  cause  considerable 
concern,  not  because  it  is  more  dangerous  to  transport  a  case  of 
leprosy  than  a  case  of  tuberculosis  but  because  the  public  demands 
that  extreme  precaution  be  taken  in  the  transfer  of  each  patient  so 
afflicted. 

Every  effort  should  be  made  to  guard  against  the  possibility  of 
transferring  a  patient  to  this  colony  in  which  a  definite  diagnosis 
of  leprosy  has  not  been  established.  It  will  be  necessary  in  each 
instance  that  the  State  board  of  health  verify  the  diagnosis. 

In  making  request  upon  the  Surgeon  General  of  the  Public  Hea,Ith 
Service  for  transfer  to  the  Federal  colony,  it  will  be  necessary  that 
the  name  of  the  patient  be  given  in  full,  also  age,  sex,  color,  home 
address,  address  of  nearest  relative,  nativity,  length  of  time  in  United 
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States,  date  of  appearance  of  symptoms,  manifestations,  type  of 
disease,  and  length  of  time  under  observation.  It  should  also  be 
stated  upon  the  request  for  transfer  that  the  diagnosis  wus  confirmed 
by  clinical  and  bacteriological  examinations  or  histologic  findings, 
and  the  transfer  will  not  be  authorized  except  through  the  State 
boards  of  health  of  the  several  States.  A  plea  is  again  made  that  State 
boards  of  health  carefully  guard  against  the  transfer  of  any  patient 
unless  a  positive  diagnosis  of  leprosy  can  be  established. 

It  is  suggested  that  when  a  case  comes  under  the  observation  of 
any  State  board  of  health,  and  a  positive  diagnosis  can  not  be^  made, 
that  the  usual  smears  and  histologic  sections  be  forwarded  to  the 
Hygienic  Laboratory  of  the  Public  Health  Service,  Washington, 
D.  C,  and  careful  detailed  history,  with  report  of  examination  of 
the  case.  Every  effort  will  be  made  to  assist  the  State  board  of  health 
in  arriving  at  a  definite  diagnosis. 

In  closing  I  wish  to  state  that  at  some  time  in  the  future  pro- 
visions will  be  made  in,  which  cases  that  are  doubtful  might  be  ob- 
served for  a  sufficient  period  of  tiihe  to  establish  a  definite  diagnosis, 
and  further  that  space  will  allow  for  the  proper  detention  of  all 
contacts  until  such  a  time  as  a  negative  diagnosis  has  been  deter- 
mined. 

Dr.  DowUNG.  You  have  heard  the  paper  just  read.  In  Louisiana 
we  are  in  an  embarrassing  position.  The  leprosarium  has  been 
taken  over  by  the  Federal  Government;  its  capacity  is  exhausted; 
an  act  of  the  legislature  requires  that  when  lepers  are  detected  they 
shall  be  transferred  to  the  leper  home.  The  other  day,  after  I  had 
told  the  newspapers  of  Dr.  Denny's  request  that  no  more  patients  be 
sent  to  the  home,  a  health  officer  telephoned  and  asked-  what  he 
should  do.  I  replied  that  neither  he  nor  I  had  any  discretion  in  the 
matter. 

I  shall  be  glad  to  have  you  recommend  what  we  shall  advise  under 
these  circumstances.  I  am  in  full  sympathy  with  you  and  I  realize 
the  situation ;  on  the  other  hand,  you  will  appreciate  the  position  in 
which  we  are  placed. 

I  hope  it  will  be  possible  for  you  to  erect  temporary  quarters  where 
these  patients  can  be  cared  for.  Before  the  leprosarium  had  been 
transferred  the  State  of  Louisiana  spent  about  $60,000  in  maintain- 
ing the  home  since  it  was  acquired. 

We  understand,  unofficially,  that  there  are  a  number  of  oases  in 
different  sections  of  the  State  which  have  not  been  reported,  but 
may  be  at  any  time. 

The  Chairman.  It  might  be  of  some  interest  to  ask  Dr.  Schere- 
chewsky  to  describe  what  progress  has  been  made  in  the  care  of 
lepers  and  what  the  service  has  been  trying  out  in  the  treatment  of 
lepers. 
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for  Boston.  It  was  knocked  out  by  the  gentleman  from  the  Mid* 
die  West,  and  I  have  heard  this  morning  that  an  appropriation  of 
$500,000,  not  sufficient  for  New  York,  has  been  reinstated  in  the 
Senate,  so  we  hope  the  port  of  New  York  will  soon  be  equipped. 

All  the  reports  we  get  from  Europe  indicate  that  the  sanitarj 
conditions  in  central  Europe  are  becoming  more  serious  rather  than 
less.  Information  from  the  Red  Cross  Societies  the  other  day  stated 
that  what  is  probably  bubonic  plague  has  broken  out  in  old  Austria* 
with  33  per  cent  of  mortality,  which  is  quite  a  serious  matter.  Dr. 
Chesley,  who  is  here  now,  and  who  came  over  from  Poland,  coald 
tell  you  about  conditions  there. 

.(At  this  time  Dr.  Cbacas  of  the  Oswaldo  Cruz  Institute,  Peru,  was 
introduced,  and  thanked  the  conference  for  his  reception.) 

Dr.  CuMMiNG.  I  may  state  what  will  be  a  matter  of  interest  to  yoo 
all  about  the  matter  of  the  typhus  situation.  There  was  quite  t 
serious  epidemic  of  typhus  among  the  Navajo  Indians  in  New 
Mexico  and  Arizona  which  is  supposed  to  have  come  from  the  Mexi- 
can border.  One  of  the  public  health  officers  is  acting  as  State  officer 
in  New  Mexico  and  another  in  Arizona.  Dr.  Waller  has  had  experi- 
ence with  Indians.  Two  medical  officers  have  died  with  typhus 
which  seemed  to  be  a  particularly  virulent  form.  We  hope  the 
matter  will  be  under  control  before  long.  There  is  some  danger  of 
its  spread  into  Utah  and  Colorado. 

Dr.  Chesley.  It  is  difficult  for  us  here  to  appreciate  the  condi- 
tions which  obtained  during  the  typhus  epidemics  in  eastern  Europe. 
I  had  the  honor  to  cooperate  with  Surg.  Gen.  Cumming  while  be 
was  making  his  investigations  as  a  member  of  the  Inter- Allied  Medi- 
cal Commission.  From  considerable  service  in  Poland  I  am  very 
familiar  with  conditions  there.  Before  the  great  war  no  such  place 
as  Poland  was  marked  on  the  map.  When  the  war  began  Bussia, 
Germany,  and  Austria  each  took  its  quota  from  the  Polish  popula- 
tion for  military  purposes.  During  the  first  four  months  of  the  war 
the  territory  that  is  now  Poland  was  overrun  by  armies  four  timesL 
Each  army,  regardless  of  previous  jurisdiction  over  the  country, 
took  everything  it  wanted  for  army  purposes  and  even  carried  off 
civilians  to  work  for  the  army  in  its  own  territory.  After  four  years 
of  such  war  the  jurisdiction  of  the  Grermans  was  superseded  by  tiie 
Bolsheviki.  The  country  was  devastated  and  the  people  had  been 
deprived  of  the  ordinary  necessities  of  life.  An  example  which 
relates  to  the  typhus  situation  is  this;  for  nearly  three  years  soap 
had  been  so  scarce  that  few  of  the  people  had  any.  If  one  goes  with- 
out soap  for  a  week  or  so  one  appreciates  that  soap  is  rather  useful 
and  a  nice  thing  to  have  around,  for  in  a  warring  country  if  one  has 
no  soap  and  no  extra  shirt  one  will  meet  in  intimate  association  our 
little  friend  the  cootie.     If  cootie  happens  to  be  infected  with 
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ment  is  8  years  and  3  months,  and  the  shortest  period  has  been  9  or 
10  months.    It  is  a  little  bit  early  to  make  a  definite  statement. 

We  have  started  the  treatment  at  Carville.  They  don't  give  us 
such  encouraging  reports  from  there  as  we  have  from  Hawaii.  It 
may  be  that  the  strain  of  leprosy  in  the  Hawaiian  Islands  is  more 
amenable  to  treatment  than  the  one  in  this  country. 

Incipient  lepers  in  Hawaii  declare  themselves  because  they  have 
seen  so  many  of  their  associates  return  to  civil  life.  In  Hawaii  we 
get  a  large  number  of  favorable  cases  for  treatment,  but  in  the 
United  States  they  conceal  themselves  from  the  health  authorities. 
Many  of  the  cases  we  have  at  Carville  are  of  many  years'  standing 
and  are  extremely  chronic.  What  we  find  is  this,  that  these  derivatives 
of  chaulmoogra  oil  furnish  very  valuable  means  of  treatment  for 
leprosy  and  arresting  it  in  favorable  cases.  Where  the  disease  has 
been  chronic  for  many  years  we  must  not  expect  such  favorable 
results.  In  incipient  leprosy  they  will  declare  themselves  so  they 
may  have  removed  from  them  the  stigma  of  the  disease.  In  that  way 
we  have  the  favorable  cases  for  treatment.  We  may  possibly  find 
in  the  future,  instead  of  a  national  leprosarium  becoming  a  life 
domicile,  it  will  be  on  a  par  with  institutions  like  tuberculosis  in- 
stitutions, which  will  receive  cases,  treat  them  and  restore  them  be- 
fore long  to  citizenship. 

Dr.  HuRTT.  During  my  experience  as  health  commissioner  of  In- 
diana I  have  had  to  deal  with  five  lepers.  All  five  were  accidentally 
discovered  and  all  had  consulted  from  10  to  16  doctors  that  never 
for  a  moment  suspected  they  had  leprosy.  The  last  case  (we  have 
him  at  the  present  time)  was  a  soldier  in  the  Philippine  Islands. 
After  he  had  been  there  some  months  he  contracted  what  they  told 
him  was  sprew  dysentery.  He  was  sent  home  in  a  hospital  ship 
and  taken  care  of  in  a  military  hospital  somewhere  in  the  North- 
west. He  told  us  since,  he  commenced  to  develop  anesthetic  areas 
16  or  18  years  ago.  He  found  his  feet  and  hands  were  numb.  He 
was  discovered  accidentally  at  Indianapolis  while  making  a  jack-o'- 
lantern  for  a  child  that  he  and  his  wife  had  adopted.  The  jack-o'- 
lantern  had  a  candle  in  it  and  thoughtlessly  he  put  his  hand  over  the 
candle.  It  burned  away  a  portion  of  his  left  hand  so  that  the  little 
finger  had  to  be  amputated.  He  did  not  know  it  was  being  burned 
until  the  little  girl  called  his  attention  to  it.  He  went  to  see  a 
physician  who  was  not  impressed  with  the  story  and  demonstration 
of  the  anesthetic  condition  and  failed  to  note  its  significance.  That 
physician  left  the  city  and  our  leper  had  to  consult  another.  The 
next  man  was  a  Norwegian  who  had  seen  cases  of  leprosy.  The  leper 
told  him  how  he  burned  his  hand  and  had  the  finger  amputated, 
and  the  wound  was  not  doing  well,  so  the  physician  told  him  then 
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that  he  suspected  he  had  leprosy.  He  was  a  graduate  of  medicine  in 
Norway.  You  see  how  accidental  it  was  that  this  leper  was  dis^ 
covered.  He  had  also  some  ulcers  on  his  arm  and  back,  and  had 
several  anesthetic  areas  and  it  was  easy  to  demonstrate  the  presence 
of  the  bacillus  of  leprosy. 

We  have  this  leper  on  hand  now  and  we  can  confirm  what  Dr. 
Scherechewsky  said  about  treatment  with  the  derivatives  of  chaul- 
moogra  oil.  His  anesthetic  areas  are  fading  away.  I  forgot  to  men- 
tion that  his  mouth  was  very  sore  but  this  symptom  is  now  almoec 
gone  under  chaulmoogra  treatment.  His  anesthetic  areas  are  di- 
minishing and  the  ugly  ulcer  on  the  left  arm  has  healed  up  nicely. 
The  man  has  increased  in  weight  20  pounds.  Of  course,  he  is  doing 
nothing;  he  is  under  quarantine  in  the  southern  edge  of  Indianapolis 
in  a  little  house.  He  must  have  been  suffering  from  leprosy  for 
years,  for  he  noticed  the  anesthetic  areas  18  years  ago. 

The  fact  that  all  of  our  Indiana  lepers  were  discovered  by  accident 
would  lead  one  to  believe  there  are  more  in  the  State.  How  many 
lepers  are  there  walking  around  Indiana  or  other  States  who  mar 
have  been  soldiers  in  the  Philippines) 

We  had  another  leper  on  whom  we  did  not  have  a  chance  to  try 
the  ethyl  ester.  He  is  dead.  He  came  from  Panama,  more  than  % 
physicians  had  examined  him,  but  the  disease  was  detected  by  an 
undergraduate  in  our  medical  college.  He  had  never  seen  a  case  of 
leprosy  but  had  been  studying  it  in  the  books.  When  he  saw  the  man 
being  examined  by  the  clinician,  he  came  forward  and  said  ^^  May  I 
look  at  it?"  The  privilege  was  accorded  and  in  a  few  moments  he 
remarked,  "  My  guess  is  that  this  is  leprosy,"  and  he  was  right.  Is  it 
not  possible  that  we  have  lots  of  lepers  walking  about  the  streets 
to-day  and  we  know  nothing  about  it? 

We  were  quite  sorry  we  could  not  find  quarters  for  our  leper  in 
Carville  but  he  is  getting  along  so  nicely  now  that  it  may  be  quite 
as  well.  He  now  shows  no  outward  evidence  of  leprosy  except  sli^t 
anesthetic  areas.  His  ulcers  are  all  healed,  his  mouth  seems  to  be 
cured  and  he  is  increasing  in  weight,  but  still  we  get  the  leprosy 
bacillus  from  the  mucosa  of  the  septum. 

The  Chairman.  We  are  doing  all  we  can  under  the  law  to  ex- 
pedite the  completion  of  the  hospital  in  Carville.  We  have  nothing 
to  do  with  the  construction  of  public  buildings.  They  are  built  by 
other  branches  of  the  Government  and  turned  over  to  us.  We  can 
look  far  enough  ahead  to  see  the  necessity  for  another  leprosarium 
and  as  soon  as  the  necessity  for  economy  passes  by  we  probably  shall 
ask  for  one  for  the  Pacific  coast. 

I  have  been  asked  to  take  up,  out  of  order,  the  report  of  the  com- 
mittee on  resolutions.  I  will  ask  Dr.  Dickie  of  California  to  make 
the  report. 
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Dr.  Dickie.  Beport  of  committee  on  resolutions  read. 
(It  was  moved  and  seconded  that  the  resolutions  read  by  Dr. 
^Dickie,  relative  to  rural  health,  etc.,  be  adopted.    Motion  carried.) 
The  resolutions  are  as  follows: 

Whereas  (1)  less  than  5  per  cent  of  the  rural  population  of  the  United 
States  is  now  provided  with  local  whole-time  health  service  approaching  ade- 
quacy; and 

Whereas  (2)  the  lack  of  health  service  in  our  rural  districts — ^which  are  the 
sources  of  our  food,  clothing,  and  fuel  supplies — is  a  serious  detriment  to  the 
welfare  of  our  whole  population,  rural  and  urban;  and 

Whereas  (3)  insanitary  conditions  and  unreported  and  uncontrolled  com- 
municable disease  in  one  section  are,  under  modem  conditions  of  transporta- 
tion and  travel,  a  menace  to  all  other  sections  of  this  country ;  and 

Whereas  (4)  the  strength  of  our  united  Nation  to  meet  the  crises  of  either 
war  time  or  peace  time  depends  upon  the  vigor  not  of  a  part  but  of  our  whole 
population;  and 

Whereas  (5)  the  conservation  and  promotion  of  the  national  health  is  the 
most  important  single  item  in  the  program  of  national  welfare  with  whiAi  the 
individual  citizen  is  concerned  and  for  the  promotion  of  which  our  Government, 
local.  State,  and  Federal,  has  been  created  and  is  maintained ;  and 

Whereas  (6)  the  development  in  our  rural  districts  of  reasonably  adequate 
health  service  to  meet  the  serious  needs  of  the  situation  is  not  being  and  can 
not  be  expected  to  be  accomplished  at  a  satisfactory  rate  without  proper  sup- 
port by  the  Federal  and  the  State  Governments;  and 

Whereas  (7)  the  health  needs  of  different  localities,  varying  widely  because 
of  differences  in  climatic,  economic,  social  and  other  conditions,  can  not  be 
met  economically  and  effectively  by  any  highly  specialized  program  of  health 
work;  Therefore  be  it 

Resolved  by  the  conference  of  State  and  Territorial  health  officers  with  the 
Public  Health  Service: 

(1)  That  proper  exp^idltures  for  the  establishment  and  maintenance  through- 
out our  rural  districts  of  local  health  service  with  whole-time,  well-qualified 
personnel  to  carry  out  in  logical  and  advantageous  sequence  the  different 
branches  of  health  work  needed  from  time  to  time  in  the  different  localities 
would  accomplish  more  for  the  national  welfare  than  could  be  accomplished 
with  equivalent  expenditures  for  any  other  purpose ; 

(2)  That  the  application  of  the  principle  of  Federal  aid  extension  to  rural 
health  promotion  is  entirely  logical,  is  consistent  with  the  theory  and  established 
practices  of  our  system  of  government  and  is  necessary  to  the  protectioxi,  to  a 
reasonable  degree,  of  our  national  health  interests; 

(3)  That  the  cooperation  of  the  Federal  Government  with  State  and  local 
agencies  for  the  promotion  of  rural  health  work  should  be  extended  through  one 
Federal  health  agency  in  one  department  of  the  Federal  Government ; 

(4)  That  of  the  sum  of  about  $20,000,000  a  year  which  eventually  will  be 
needed  to  carry  out  a  reasonably  adequate  program  of  rural  health  work  in  the 
United  States,  about  $2,000,000  should  be  furnished  by  the  Federal  Government, 
about  $6,000,000  by  State  governments,  and  about  $12,000,000  by  local  (county, 
township,  or  town)  governments  with  the  financial  assistance  of  private 
agencies ; 

(5)  That  copies  of  these  resolutions  be  sent  at  once  to  the  Secretary  of  the 
Treasury  and  to  the  respective  chairmen  of  the  appropriation  committees,  the 
Ck)mmittee  on  Industrial  and  Foreign  Ck)mmerce  in  the  House,  and  the  Com- 
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in  public  health.  If  we  could  trace  the  laws  of  the  various  States  and 
the  Federal  Govermnent  and  put  that  information  in  a  relatively 
short  and  easily  comprehensible  form  so  that  in  a  comparatively  brief 
manual  we  could  have  a  clear-cut  discussion  as  to  wherein  the  basic 
laws  enacted  by  the  Federal  Government  and  the  States  for  the  interest 
of  public  health  touch ;  wherein  we  could  show  in  what  respects  ihty 
agree  and  in  what  they  differ ;  whereia  in  any  important  particulars 
our  legislation  has  lagged  behind,  it  would  be  a  most  valuable  piece 
of  work  in  proposing  or  trying  to  shape  up  the  legislation  that  now 
exists. 

I  bring  this  before  the  conference  by  request. 

Dr.  SnhES.  In  connection  with  the  work  of  the  board  on  excreta 
disposal  we  have  had  to  go  into  the  laws  of  all  the  States  and  the 
ordinances  of  the  local  boards.  In  getting  this  material  togeth^ 
we  have  been  struck  by  the  fact  that  when  we  publish  it  our  report 
may  be  mistaken  in  some  of  its  chapters  for  a  special  edition  of 
Puck  or  Judge.  Some  of  the  public  health  laws  of  this  country  are 
most  absurd.  Some  of  them  have  come  down  to  us  from  generations 
past. 

It  seems  to  me  that  this  question  of  the  public  health  laws  is 
one  of  the  most  important  ones  which  faces  the  public  health  situa- 
tion of  the  country.  After  all,  we  do  not  need  much  more  knowledge 
in  public  health  to-day.  What  we  need  is  a  practical  way  of 
getting  the  public  to  utilize  the  knowledge  which  we  already  possess; 
and  if  we  could  bring  that  about,  many  of  us  would  have  to  close 
up  shop  because  the  country  would  be  so  healthy. 

It  seems  to  me  that  this  study  of  the  public  health  laws  should 
be  made  by  a  joint  board  consisting  of  legislators  and  public  health 
officers  and  if  possible,  we  should  import  into  that  board  the  man 
who  wrote  the  public  health  laws  of  the  State  of  Colorado.  Some 
of  them  are  magnificent.  We  should  get  some  one  in  there  who  can 
define  for  us  what  is  a  public  health  nuisance— one  of  the  most  com- 
plicated questions  in  public  health  laws.  I  certainly  hope  something 
can  be  done  to  bring  about  a  practical  application  of  the  suggestion 
that  was  made  with  a  view  to  getting  up  a  model  State  public  health 
code,  a  model  county  public  health  code,  and  a  model  city  public 
health  code.  That  would  save  a  tremendous  amount  of  energy  and 
money  if  it  could  be  done. 

Dr.  Kelley.  My  main  aim  in  closing  the  discussion  on  this  subject 
is  to  bring  out  one  point  suggested.  The  gentleman  who  brought  this 
proposition  to  me  was  convinced  that  owing  to  the  difference  of  the 
fundamental  conditions  and  different  methods  of  units  of  local  self- 
government,  this  very  thing  which  Dr.  Stiles  suggested  is  impossible. 
We  could  never  get  a  model  law  to  be  adopted.  His  idea  was  to  show 
what  the  basic  principles  should  be. 
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Dr.  Gumming.  Problems  of  Interstate  Health  Work. — ^The  Control 
of  Water  Supplies  Used  in  Interstate  Traffic.  Will  Dr.  Chesley  take 
the  subject? 

Dr.  Chesley.    I  think  all  the  points  have  been  covered  by  Dr. 
McCormack  and  the  speaker  who  followed  him. 
•  The  Chairman,   We  now  come  to  the  subject  of  Control  of  the 
Interstate  Spread  of  Disease.    Any  remarks? 

Dr.  McCormack.  In  the  light  of  our  present  practice,  I  move  that 
that  heading  be  passed. 

LEPROSY— HOSPITAL  CARE  IN  THE  UNITED  STATES. 

Dr.  BtrsBT.  It  is  not  my  intention  to  discuss  the  clinical  aspect  of 
leprosy,  but  in  a  general  way  to  present  the  problem  of  the  segrega- 
tion and  care  of  leprosy  by  the  Federal  Government. 

For  centuries  leprosy  has  been  described  in  its  most  revolting  and 
loathsome  forms  which  are  familiar  to  all  of  us.  Unfortunate  indi- 
viduals suffering  from  this  disease  have  been  shunned  and  cast  off 
by  society  so  that  the  mere  mention  of  the  name  causes  a  shudder. 

Leprosy  is  not  a  local  problem.  It  exists  in  various  countries  of 
the  Eastern  Hemisphere,  and  in  several  places  large  colonies  have 
been  constructed  to  care  for  these  individuals.  It  is  probable  that  no 
other  physical  disability  requires  the  same  kind  of  care.  The  prob- 
lem is  necessarily  one  of  segregation  for  at  least  several  years  and 
possibly  for  the  remainder  of  the  patient's  life.  To  the  patient  the 
outlook  is  most  discouraging,  and  combined  with  the  usual  inadequate 
facilities  for  recreation,  life  for  these  unfortunates  is  still  more 
unbearable.  It  can  readily  be  seen  that  any  program  that  does  not 
include  comfortable  surroundings  and  proper  provision  for  recrea- 
tion and  industrial  pursuits  is  doomed  to  failure. 

In  this  country  the  problem  has  been  handled  in  the  past  by  the 
individual. States  and  practically  every  State  at  some  time  or  other 
has  been  forced  to  assume  guardianship  of  persons  so  afflicted,  who 
could  not  be  termed  legal  residents  of  that  State. 

This  course  has  been  necessary  for  the  reason  that  a  large  per- 
centage of  patients  afflicted  with  leprosy  are  foreign-born  citizens 
and  have  developed  the  disease  after  emigrating  to  the  Western 
Hemisphere.  This,  of  course,  is  not  true  in  all  instances  as  many 
cases  are  found  among  native-bom  Americans. 

In  several  States  small  colonies  have  been  developed  for  the  proper 
segregation.  This  has  proved  a  very  satisfactory  though  expensive 
procedure.  It  was  frequently  necessary  to  accept  in  the  several  State 
colonies  patients  from  States  where  no  suitable  colony  had  been 
established.  In  other  States  these  patients  were  isolated  in  small 
huts  far  removed  from  centers  of  population,  and  on  numerous  oc- 
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diately  preceding  or  immediately  following  the  meeting  in  New 
York  it  would  interfere  with  the  attendance  at  the  Public  Healtli 
Association  meeting  or  that  it  would  interfere  with  the  institute  at- 
tendance at  Washington.  It  was  suggested  that  we  hold  the  institute 
in  New  York  City  either  before  or  after  the  Public  Health  Associm- 
tion  meeting.  This  is  impracticable  from  an  administrative  and 
economic  standpoint.  It  cost  so  much  more  to  hold  an  institute  in 
New  York  that  we  decided  we  could  not  hold  it  there.  If  the  Amer- 
ican Public  Health  Association  feels  that  holding  the  institute  in 
Washington  is  going  to  interfere  with  the  attendance  at  the  jubilee 
meeting,  we  will  postpone  it.  I  discussed  this  matter  with  tTvo  mem- 
bers of  the  executive  committee  of  the  association  and  they  sug- 
gested that  we  get  the  opinion  of  the  State  health  officers  on  this 
question.  I  would  like  to  ask  that  you  express  an  opinion  on  this 
question. 

The  Surgeon  General.  I  would  suggest  that  we  defer  action  on 
this  matter,  if  it  meets  with  your  approval,  since  many  of  the  State 
health  officers  on  the  committee  which  is  now  out  are  also  prominent 
officials  in  the  Public  Health  Association.  What  Dr.  Pierce  is  telling 
you  is'  that  the  service  first  initiated  the  idea  of  the  institute,  but  we 
don't  want  to  interfere  with  the  success  of  the  fiftieth  anniversary 
of  the  American  Public  Health  Association.  We  have  had  some  dis- 
cussion and  we  are  willing  to  postpone  our  institute  entirely  or  do 
what  would  be  best.  Dr.  Pierce  suggested  that  we  might  have  a 
preliminary  meeting  in  Washington,  to  discuss  the  Public  Health 
Service  cooperation  with  the  American  Public  Health  Association 
to  make  their  annual  meeting  a  great  success. 

Dr.  Pierce.  Those  men  who  are  now  out  of  the  room  are  familiar 
with  the  proposition.  This  afternoon  I  will  ask  the  Surgeon  General 
to  put  the  motion  to  you. 

SUGGESTIONS  FOR  FUTURE  WORK   IN  VENEREAL   DISEASE 

CONTROL. 

Dr.  Pierce.  I  am  going  to  make  a  very  brief  statement  of  the 
problem  as  I  see  it,  of  conducting  venereal  disease-control  work  in  the 
United  States.  It  is  not  necessary  for  me  to  go  into  details  of  the 
status  of  the  matter  at  the  present  time.  You  men  are  as  familiar 
with  the  subject  as  I  am.  During  the  past  three  years  we  have  dem- 
onstrated the  practicability  of  a  particular  plan  whereby  each  State 
board  of  health  has  a  bureau  or  some  organization  in  their  State 
board  of  health  for  venereal  disease  control,  the  Public  Health  Serv- 
ice cooperating  with  the  State  in  certain  respects. 

Yesterday  when  Dr.  Lumsden  and  Dr.  McCormack  were  speakicfr 
of  the  necessity  for  establishing  local  health  units.  I  regretted  that  I 
could  not  introduce  some  of  the  oratory  they  used  into  this  talk  for 
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to-day,  and  to  say  that  with  the  establishment  of  local  health  units,  a 
full  program,  including  venereal  disease  control,  should  be  undertaken 
by  each  State  board  of  health.  To  make  venereal  disease  control  a 
part  of  the  work  of  State  boards  of  health  and  the  health  work  of 
the  communities  and  the  cities,  it  must  be  incorporated  in  those  local 
health  units  that  are  forpied.  Venereal  disease,  like  all  other  di&- 
easeS)  is  a  local  health  problem  and  we  should  impress  upon  the 
smaller  divisions  of  the  State  the  necessity  for  raising  local  funds  to 
meet  local  expenses.  There  is  also  a  State  relationship  to  the  prob- 
lem. Venereal  disease  can  in  no  way  be  regarded  as  a  sectional  dis- 
ease ;  we  have  it  all  over  the  United  States  and  in  all  classes  of  people. 
There  is  also  a  very  definite  national  relationship  to  the  problem.  One 
reason  for  Federal  responsibility  is  the  fact  that  a  very  large  number 
of  persons  who  are  a  great  menace  to  the  various  communities  travel 
from  one  State  to  another.  Therefore,  the  Federal  Government  has 
a  definite  responsibility  for  the  care  of  those  who  are  making  them- 
selves a  menace  to  the  various  States.  Under  the  interstate  quaran- 
tine amendment,  referring  to  the  travel  of  persons  infected  with 
venereal  disease,  we  have  secured  six  convictions  in  the  Federal  court. 
The  validity  of  the  law  has  been  thereby  established. 

I  would  like  also  to  point  out  the  fact  that  when  one  is  convicted 
in  a  Federal  court,  the  one  serving  the  sentence  becomes  a  ward  of 
the  Federal  Government  and  is  sent  to  a  suitable  place  for  detention. 
In  these  instances  the  persons  convicted  were  sent  to  a  home  in  Iowa, 
although  the  convictions  were  secured  in  Arkansas.  Such  work  is  an 
instance  of  the  relationship  of  the  Federal  Government  to  the  pro- 
gram. 

Information  regarding  the  health  problems  of  the  United  States 
is  very  helpful  not  only  to  the  Public  Health  Service  but  in  stimu- 
lating interest  in  the  local  communities.  It  would  be  folly  for  us  to 
advocate  specializing  in  venereal-disease  control  or  carrying  on  a 
plan  in  a  State  which  did  not  recognize  the  various  methods  and  in- 
fluences which  can  be  used  to  solve  the  venereal-disease  problem.  Un- 
doubtedly the  medical  measures  are  absolutely  essential  and  highly 
important  because  the  quicker  we  terminate  the  period  of  infectious- 
ness the  less  likely  is  one  to  spread  the  disease  to  others.  It  would 
not  be  adequate  if  we  concentrated  on  purely  the  medical  program 
calling  for  the  treatment  of  the  infected  person.  It  is  more  important 
and  desirable  to  prevent  persons  who  are  not  infected  from  acquiring 
infections.  To  do  that  we  must  carry  on  educational  work  and  pre- 
ventive work  which  has  been  called  law  enforcement,  and  is  included 
in  the  general  term  protective  social  measures.  Every  State  ha^  its 
duty  in  carrying  out  the  medical,  educational,  and  legal  phases  of 
this  program. 
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The  question  of  law  enforcement  has  been  the  stumbling  block  in 
many  States  because  many  State  boards  of  health  feel  they  are  not 
the  law-enforcing  agency.  The  question  of  enf<M*cing  certain  laws 
which  have  for  their  object  eliminating  the  danger  of  exposing  per- 
sons to  communicable  disease  is  the  province  of  the  State  board  of 
health,  in  that  they  -should  secure  and  make  available  the  sort  of  aid 
needed  by  the  law-enforcing  agencies  to  eliminate  houses  of  proetitti- 
tion  and  other  ways  whereby  prostitutes  expose  persons  to  venereal 
infection. 

In  developing  the  work  of  the  States  I  would  like  to  suggest  that 
all  of  lis  realize  the  importance  of  public  opinion  because  we  can  not 
carry  on  any  program  of  education,  nor  can  we  secure  attendance  at 
clinics,  unless  the  people  of  the  community  understand  what  the  ob> 
ject  of  the  treatment  is,  and  what  the  State  board  of  health  is  trying 
to  accomplish.  In  carrying  this  work  to  the  cities  and  communities 
of  each  State  it  is  important  for  us  to  secure  the  interest  of  influ- 
ential business  men,  chambers  of  commerce,  and  the  social  organiza- 
tions such  as  rotary  and  other  clubs  and  through  them  develop  public 
opinion  in  the  cities  so  that  when  you  ask  for  appropriations  from  the 
State  legislature  many  of  the  legislators  will  be  familiar  with  the 
problem  and  the  reasons  for  raising  funds  for  the  work. 

The  Public  Health  Service  has  found  it  helpful  to  form  contacts 
with  national  associations  of  women.  We  have  a  women's  advisoiy 
council,  on  which  15  of  the  women's  organizations  are  represented. 
We  have  planned  to  suggest  to  the  State  health  officers  the  holding 
of  institutes  in  local  communities  throughout  the  State  whereby  a 
close  relationship  can  be  maintained  between  the  State  board  of 
health  and  the  organized  women  throughout  the  country.  I  have 
for  distribution  a  suggested  program  for  such  meetings  which  is 
subject  to  whatever  modification  may  be  found  to  be  neeeasary  in 
each  particular  State.  It  is  needless  to  say  that  the  Public  Health 
Servdce  is  not  going  to  hold  any  institute  in  your  State  until  we 
have  previously  discussed  the  advisability  with  the  health  officers 
and  secured  your  approval.  If  you  would  like  to  take  one  of  these 
programs  and  look  it  over  and  send  it  to  the  Public  Health  Service 
with  any  suggestions  or  criticisms  we  would  appreciate  it.  This  wiU 
be  sent  to  you  by  mail  later  on  and  reference  made  to  the  fact  that  it 
was  brought  up  at  this  meeting  for  discussion. 

I  have  made  no  reference  to  the  source  of  revenue  for  continuing 
this  work.  At  present  there  are  three  items  in  the  seoond  deficiency 
bill  which,  I  am  told,  passed  the  Senate  and  went  to  the  House  for 
adoption,  providing  for  an  appropriation  of  $200,000  for  State  boards 
of  health,  beginning  July  1.  It  is  important  for  all  State  boards  of 
health  to  maintain  their  present  work  in  view  of  the  fact  that  you 
will  receive  very  little  financial  help  from  the  Federal  Oovemment 
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during  the  present  year.  I  understand  that  the  State  health  officers 
have  already  expressed  their  opinion  on  this  matter  by  sending  tele- 
grams to  the  House  and  Senate  Appropriations  Committees  last 
night,  so  no  further  comment  is  necessary  from  me.  Next  year,  when 
you  are  asking  your  State  legislators  for  appropriations  for  con- 
tinuing venereal-disease  control  work,  it  would  be  highly  desirable 
to  leave  out  any  reference  to  the  small  appropriation  to  be  received 
from  the  Federal  Government.  At  present  11  States  have  a  con- 
tingency clause  which  makes  unavailable  for  their  own  use  State 
appropriations,  unless  they  receive  a  similar  sum  from  the  Federal 
Government. 

We  should  keep  in  mind  that  all  of  us  should  keep  up  the  work  to 
the  very  utmost  extent  possible  under  State  appropriation;  that  we 
should  realize  the  necessity  of  creating  public  opinion  in  favor  of 
continuing  the  program ;  that  we  incorporate  venereal  disease  control 
work  as  a  part  of  local  health  unit  work ;  and  that  we  get  the  State 
appropriations  in  such  a  manner  as  not  to  be  hampered  by  the  failure 
of  the  Federal  Government  to  support  the  work  by  allotment  of 
funds. 

The  two  subtopics  under  this  subject  were  introduced  by  a  State 
health-officer  and  it  was  our  opinion  that  he  wished  to  discuss  these 
two  items  himself.  However,  I  am  going  to  take  the  liberty  of  ex- 
pressing my  opinion  on  these  questions.  (1)  I  have  no  doubt  at  all 
about  the  proper  agency  for  the  control  of  venereal  disease.  It  is 
the  health  authorities  of  the  State  and  local  communities.  The  prob- 
lem is  one  that  every  State  board  of  health  should  realize  belongs 
to  them  primarily,  that  they  can  count  on  some  assistance  from  the 
Federal  Government,  but  that  primarily  it  is  their  problem  and  it 
should  be  passed  back  through  these  local  health  units  on  to  the  com- 
munity directly  affected.  The  second  question  also  seems  to  me  not 
subject  to  discussion,  except  to  this  extent,  that  any  lay  activity  re- 
lating to  any  health  problem  in  any  State  or  community  should  be 
carried  on  only  in  accordance  with  the  counsel  and  advice  and  guid- 
ance of  the  local  health  authority.  There  is  no  doubt  but  that  a  great 
deal  of  lost  energy  has  resulted  from  all  sorts  of  volunteer  agencies 
carrying  on  unsupervised  programs  for  various  related  health  topics. 
All  of  these  agencies  could  simplify  methods  of  administration  if 
all  would  take  up  with  the  State  health  officer  or  city  health  officer 
just  what  they  propose  to  do  in  a  community.  This  would  avoid 
a  great  deal  of  confusion  and  overlapping  of  energy  and  duplica- 
tion of  work  and  would  stimulate  the  whole  program  for  promoting 
the  public  health  of  the  United  States.  With  regard  to  these  last 
two  topics,  I  am  merely  expressing  my  personal  opinion  in  the  mat- 
ter. If  the  State  health  officer  who  proposed  these  questions  would 
like  to  report  on  the  subject  I  hope  he  will  do  so. 
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I  would  like  to  leave  this  thought  with  you :  Whatever  happens 
to  our  appropriations,  and  we  hope  they  will  be  passed  by  the  House 
and  Senate  in  order  to  keep,  up  our  relationship  throu^  the  exten- 
sion of  Federal  financial  aid ;  we  do  not  want  to  be  depressed  nor  lose 
the  interest  of  the  public  in  venereal-disease  control  measures  in  the 
various  States.  Nevada  recently  established  a  venereal  c^isease 
control  bureau.  The  District  of  Columbia  is  the  only  area  not 
actively  engaged  in  venereal-disease  control.  I  can  not  conceive 
how  the  loss  of  a  few  hundred  thousand  dollars  from  Congress  is 
going  to  destroy  a  great  organization  which  has  the  supporir  of 
every  thinking  man  and  woman  of  the  United  States.  It  is  ex- 
tremely encouraging  to  all  of  us  associated  with  this  work  to  know 
we  have  behind  venereal-disease  control  the  unqualified  support  of 
the  best  people  of  the  country. 

Dr.  SoHEBECHBWSKT.  Dr.  Pierce's  remarks  are  now  open  for 
discussicm. 

Dr.  TuBNES.  Were  it  not  for  the  lateness  of  the  hour,  I  should 
like  to  report  on  the  two  items  which  I  suggested  for  discussion. 
On  account  of  the  fact  that  there  is  so  much  still  to  come  before  the 
conference,  I  believe  it  would  be  selfish  on  my  part  to  introduce  any 
discussion  on  these  topics.  What  time  may  be  allotted  to  the  subject 
of  venereal  disease  should  be  in  discussion  of  the  facts  that  were  so 
well  presented  by  Dr.  Pierce. 

In  the  State  of  Washington  we  have  special  problems.  The  rela- 
tion of  the  lay  activities  to  our  work  is  in  such  a  way  that  it  creates 
perhaps  more  of  a  Special  problem  than  in  other  States.  Our  own 
viewpoint  in  the  health  department  directly  coincides  with  the 
opinion  expressed  by  Dr.  Pierce,  that  all  the  ad^ivities  should  be 
controlled  directly  by  the  department  and,  as  we  used  to  say  in  the 
Army,  everything  going  through  channels.  I  believe  that  is  the 
ultimate  way,  together  with  the  help  of  the  Federal  authorities 
through  the  Public  Health  Service,  whereby  venereal-disease  control 
may  be  had.  I  don't  think  any  of  us  should  forget  that  venereal 
disease  is  bound  to  stay  and  it  has  got  to  be  controlled.  As  it  is  an 
interstate  disease  and  a  national  problem,  such  regulations  as  are 
made  should  be  of  uniform  character,  and  should  have  one  object  in 
view,  that  is,  universal  method  of  control.  By  having  a  unified  way 
of  control  and  treatment  of  venereal  disease,  I  believe  that  the  ulti- 
mate object  of  control  and  prevention  and  cure  will  be  derived. 

Dr.  Theebero.  Dr.  Jones  said  many  years  ago  that  the  one  object 
of  education  would  be  to  give  a  person  enough  knowledge  of  science 
to  enable  him  to  distinguish  between  a  doctor  and  a  quack.  That 
has  been  one  of  the  objects  of  my  existence  for  the  last  34  years,  to 
give  that  knowledge  to  some  thousands  of  American  young  women 
at  the  institution  with  which  I  have  been  connected— Vassar  College. 
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J  feel  that  the  issuing  of  policies  and  the  support  of  the  American 
Public  Health  Association  has  been  of  inestimable  advantage  to  me 
in  my  teaching,  and  I  have  felt  a  very  great  obligation  to  the  Surgeon 
General  and  Dr.  Pierce  in  asking  me  to  attend  this  meeting.  I  have 
seldom  been  more  benefited  than  has  been  the  case  in  the  last  two 
days.  I  thank  you  very  much  for  the  privilege  of  being  here  and 
I  have  enjoyed  immensely  the  contact  with  the  minds  of  this  gather- 
ing. Not  only  do  I  feel  that  what  I  have  gained  will  benefit  my 
teaching  but  I  feel  it  will  benefit  the  various  women's  organizations 
with  which  I  am  in  contact,  for  instance,  the  position  which  I  hold 
as  chairman  of  Public  Health  of  the  American  Council  of  Women, 
and  by  that  I  enjoy  the  privilege  of  sitting  with  the  chairmen  of 
the  National  Councils  of  Public  Health  and  the  National  Councils 
of  Women  of  26  nations.  I  enjoyed  that  privilege  last  year  in 
Christiania  and  I  presented  to  that  council  of  women  in  detail  the 
work  of  the  American  Public  Health  Association  and  notably  the 
Public  Health  Service  of  the  United  States. 

No  other  nation  is  doing  anything  in  this  matter  of  control  of 
venereal  disease,  and  they  were  especially  interested  and  benefited  by 
the  weekly  reports  of  the  legislative  procedure  which  I  was  enabled  to 
take  to  them  and  show  them  for  their  guidance  and  I  hope,  to  some 
extent,  for  their  example. 

I  will  tell  you  of  one  of  my  pupils.  Dr.  Baker,  who  has  been  in 
charge  of  the  children's  bureau  of  New  York  City  during  nine  ad- 
ministrations. I  doubt  if  any  public  officer  of  the  New  York  City 
administration  has  sustained  herself  through  so  many  administra- 
tions as  that.  Dr.  Baker  said  not  long  ago  that  she  sometimes  felt 
in  relation  to  her  career  like  the  old  darky  woman  who  was  asked 
to  ride  on  the  merry-go-round  and  said  "  You  pay  5  cents  and  they 
whirl  you  around  and  whirl  you  around,  and  after  they  g6t  all  your 
money,  where  you  been? " 

I  believe  if  you  would  avail  yourselves  of  the  educated,  intelligent 
women,  such  as  Dr.  Josephine  Baker,  in  this  matter  of  public  health, 
it  would  be  of  very  great  benefit  to  the  country  and  very  great  in- 
tend to  yourselves. 

Dr.  Fowler.  Dr.  Pierce  referred  to  the  District  of  Columbia  as 
having  no  active  work  in  venereal  disease  control.  I  feel  I  want 
to  place  the  people  of  the  District  of  Columbia  in  the  proper  posi- 
tion. We  have,  as  Dr.  Pierce  stated,  no  law  for  the  control  of  ve- 
nereal disease.  It  is  the  capital  city  of  the  nation  and  the  only  place 
in  the  United  States  that  has  no  law  on  the  subject.  You  may  know 
that  all  of  the  laws  of  the  District  of  Columbia  are  enacted  by  the 
Congress  of  the  United  States.  We  do  not  have  any  legislature,  city 
councils,  or  similar  body,  and  we  are  dependent  upon  the  acts  of 
Congress.    Efforts  have  been  made  during  the  past  three  years  to 
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secure  the  enactment  of  laws  similar  to  those  in,  ot^er  States,  but  up 
to  the  present  time  without  success.  I  want  to  say  to  you  that  CfOt- 
gressmen  and  Senators  of  the  United  States  are  not  together  oa 
this  law.  I  know  that  some  do  not  favor  itw  Recently  one  of  the 
members  of  the  District  Committee  of  the  Senate  with  whcnn  I  was 
discussing  this  question  expressed  disapproval  of  important  pointi' 
in  the  proposed  legislation,  but  I  said  to  him  ^^  Senator,  your  own 
State  has  enacted  legislation  similar  to  this  and  I  don't  see  how  yoa 
could  help  favoring  it  for  the  District  of  Columbia."  I  handed  him  < 
a  copy  of  his  own  State  law,  with  which  he  was  appar^itly  un- 
familiar. I  mention  this  to  show  you  that  it  is  not  the  citizens  of 
the  District  of  Columbia  who  are  opposed  to  it,  but  there  seems  to  be 
a  disinclination  on  the  part  of  the  Congress  to  legislate  along  this 
line  for  the  District  of  Columbia. 

Dr.  Hurty  moved  that  the  meeting  adjourn  until  2  o'clock,  at 
which  time  the  subject  of  child  hygiene  be  taken  up  pnxnptly. 

Motion  seconded.    Carried  and  meeting  adjourned  to  2  o'clock. 

Announcement  made  that  Dr.  Mary  Biggs  Noble,  assistant  chief 
of  the  division  of  child  welfare,  representing  the  department  of 
health  of  Pennsylvania,  was  present  to  represent  Dr.  Edward  Mar- 
tin, commissioner  of  health. 

AFTERNOON  SESSION,  JUNE  4,  1921. 

The  Chairman.  At  the  morning  meeting  Dr.  Pierce  brought  up 
for  discussion  an  expression  of  opinion  on  your  part  of  the  prac- 
ticability of  having  a  health  institute  of  the  service  in  WashingtcHi 
immediately  preceding  the  fiftieth  anniversary  meeting  of  the 
American  Public  Health  Association  in  New  York  City,  or  imme- 
diately following  it.  I  would  like  to  ask  Dr.  Olin  to  tell  us  what  he 
thinks  about  it. 

Dr.  Olin.  Of  course,  it  goes  without  saying  that  the  State  health 
officers  will  approve  of  such  a  plan,  but  I  believe  there  is  hardly  a 
State  in  the  Union  whose  legislature  this  year  has  not  decided  to 
enforce  strict  economy.  I  can  only  speak  for  Michigan  and  it  would 
be  absolutely  impossible  for  me  or  any  of  my  staff  to  attend  such  a 
school.  If  the  school  is  held,  of  course,  I  would,  of  necessity,  have 
to  refuse  to  allow  any  of  my  staff  to  go  even  were  their  expenses 
paid,  or  if  they  decid^  to  pay  their  own  expenses  if  they  have  taken 
their  vacation,  because  I  was  censored  for  allowing  so  many  of  my 
staff  to  attend  the  Washington  meetings  last  year.  It  takes  too 
many  out  of  the  organization  in  the  State.  I  feel  that  the  majority 
of  the  executives  feel  the  same  as  I  do,  that  it  would  be  a  financial 
impossibility  for  us  to  allow  our  members  to  attend  at  this  school. 

The  Chairman.  Any  other  questions? 
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Dr.  McCoRMACK.  If  arrangements  could  be  made  to  have  substi- 
tutes for  our  staffs  while  they  are  away  and  their  expenses  and 
salaries  paid,  it  would  be  different,  but  I  think  that  is  probably  as 
impracticable  as  to  get  the  State  legislature  to  send  the  entire  staff 
to  the  institute. 

Dr.  McLaughun.  I  would  like  to  ask  Dr.  Olin  if  it  would  be  any 
easier  for  his  staff  to  get  away  next  year,  or  if  any  of  his  staff  will 
attend  the.  American  Public  Health  Association  meeting  in  New 
York. 

Dr.  OuN.  I  doubt  if  any  of  my  staff  will  attend  the  Public  Health 
Association  meeting  in  New  York.  I  shall  try  to  go  myself,  but  I 
doubt  if  any  of  my  staff  can  attend  it. 

The  Chairman.  We  might  get  the  opinion  of  the  health  officers  of 
the  conference  by  making  this  in  the  form  of  a  motion.  Will  those 
of  you  who  feel  it  would  not  be  feasible  or  practicable  to  hold  an 
institute  immediately  preceding  the  meeting  of  the  Public  Health 
A43sociation  please  signify  by  saying  "aye"?  (Majority  in  favor  of 
not  holding  the  institute.) 

It  is  equally  impossible  for  us  to  have  the  institute  in  New  York 
with  the  American  Public  Health  Association  because  the  Federal 
funds  are  also  somewhat  limited  and  I  don't  feel  we  could  send  the 
officers  up  there  at  that  time. 

The  subject  before  the  conference  now  is  Child  Hygiene. 

CHILD  HYGIENE. 

Dr.  Clark.  Mr.  Chairman,  ladies,  and  gentlemen,  I  feel  we  have 
arrived  at  the  consideration  of  the  most  important  topic  presented 
at  this  conference.  Realizing  as  I  do  that  child  hygiene  involves 
consideration  of  every  cycle  of  life,  that  it  requires  inquiry  into  every 
phase  of  public  health  and  sanitation,  that  it  stands  in  most  intimate 
relation  to  every  public-health  problem  confronting  the  health  officer, 
that  it  touches  on  probably  every  activity  of  State  government,  it 
would  be  perfectly  hopeless  for  me  to  attempt  to  outline  it  to  you  in 
the  brief  time  allotted  to  the  subject,  or  to  try  to  emphasize  the  im- 
portance of  child  hygiene  from  the  standpoint  of  the  public-health 
officer.  I  think  my  time  had  best  be  devoted  to  refuting  the  state- 
ment that  has  been  made  in  certain  circles  that  the  Public  Health 
Service  has  done  very  little  in  child  hygiene  and  in  outlining  to  you 
briefly  what  we  have  attempted  to  accomplish  in  the  past  year. 

You  must  remember  that  we  who  are  in  the  Federal  Health  De- 
partment suffer  from  the  limitations  of  lack  of  funds  as  you  gentle- 
men from  the  State  health  organizations  do.  Our  work,  by  reason  of 
the  nature  of  our  appropriation,  must,  of  necessity,  be  limited  to  in- 
vestigation and  be  carried  on  by  the  division  of  scientific  research  in 
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the  form  of  investigation.  We  have  participated  in  d^nonstrations. 
These  demonstrations  have  been  made,  as  I  believe  all  demonstrations 
should  be  made,  at  the  instance  of  the  State  or  local  health  authori- 
ties.  We  have  simply  participated  in  the  way  of  supplying  trained 
workers  to  help  the  State  health  organization  to  put  across  its  child- 
hygiene  program,  while  studying  child-health  organization  and  ad- 
ministration, with  a  view  to  standardizing  the  work.  We  have  con- 
tinued during  the  year  the  uncompleted  work  of  last  year,  which  was 
reported  in  part  at  the  last  meeting  of  the  State  and  Territorial  health 
officers  with  the  Public  Health  Service.  We  have  continued  the  work 
in  Missouri  and  have  about  completed  a  very  wonderful  piece  of  wort 
not  so  much  because  of  the  number  of  local  child-health  organizations 
that  have  been  effected  as  on  account  of  the  creation  of  a  State-wide 
feeling  in  favor  of  legislative  appropriations  for  this  form  of  work. 
If  you  realize  that  Missouri  is  a  State  not  in  the  birth-registration 
area,  a  State  that  appropriated  so  little  money  for  health  work  that 
the  State  health  officer  has  to  pay  his  own  expenses  when  he  attends 
conferences  of  this  character,  a  State  that  had  established  a  division 
of  child  hygiene  and  gave  no  money  for  its  maintenance  and  opera- 
tion, you  can  realize  what  we  had  to  do.  Largely  as  the  result  of 
child-health  work  in  the  State  of  Missouri  within  the  past  year  t 
very  liberal  appropriation  for  health  work  has  been  made,  including 
funds  for  child-health  work.  The  legislature  has  passed  a  very  ac- 
ceptable physical  education  law,  and  if  I  may  believe  the  statem^its 
of  those  who  have  been  interested  in  this  form  of  legislation,  this 
also  has  been  largely  due  to  the  influence  and  work  of  the  Public 
Health  Service  in  the  State. 

At  the  request  of  the  reconstruction  commission  of  the  State  of 
Delaware,  which  is  engaged  in  child  welfare  work  in  that  State,  the 
Public  Health  Service  assigned  an  officer  to  that  State  to  direct  the 
medical  activities  of  the  reconstruction  commission.  Prior  to  his 
advent  into  the  State  a  number  of  different  organizations  were  work- 
ing at  cross  purposes.  The  appropriation  to  the  commission  was 
$25,000  a  year.  The  school  and  medical  inspection  work  was  carried 
on  by  the  board  of  education  irrespective  of  the  work  of  the  recon- 
struction commission.  Since  our  representative  has  been  there  the 
conflicting  agencies  have  united  in  the  support  of  his  medical  pro- 
gram. He  has  been  designated  chief  medical  inspector  of  schools  by 
the  State  board  of  education.  He  has  succeeded  in  securing  from 
private  sources  an  appropriation  for  the  establishment  of  dental  and 
eye  clinics  for  school  children.  In  part,  as  a  result  of  his  advice  and 
counsel,  the  legislature  this  year  appropriated  $60,000  a  year  for  two 
years  to  carry  on  the  child  hygiene  work  of  the  State  of  Delaware. 

In  Mississippi  we  have  been,  during  the  past  year,  cooperating 
with  the  State  board  of  health  in  the  study  of  child  hygiene  organi- 
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ation.  I  wish  to  say  in  the  brief  time  we  have  been  there  very 
wonderful  things  have  been  accomplished.  If  the  program  outlined 
y  service  representatives  in  consultation  with  the  State  health  officer 
3  carried  out,  in  the  next  three  years  Mississippi  will  have  accom- 
Jished  the  most  definite  and  most  lasting  piece  of  child  health  work 
i  any  State  in  the  United  States.  ^ 

In  Tennessee  in  the  State  board  of  health  they  have  a  division  of 
ral  hygiene.  This  division  of  oral  hygiene  has  organized  for  the 
xpress  purpose  of  educating  in  oral  hygiene.  They  have  no  author- 
by  or  power  or  appropriations  to  do  otherwise.  At  the  request  of 
he  State  health  officer  we  sent  into  the  State  of  Tennessee  last  year 
UT  mouth  hygiene  unit  comprising  a  dental  surgeon,  a  mouth  hy- 
;ienist,  and  a  moving-picture  machine  outfit  dealing  with  oral  hygiene 
bllowing  an  itinerary  which  was  mapped  out  by  the  State  board 
f  health.  We  have  visited  a  number  of  communities  and  there  we 
lave  studied  the  mouth  hygiene  problems  through  the  instrumentality 
i  the  nurse.  We  have  called  the  people  together  in  consultation  and 
hey  have  seen  the  moving  picture.  We  have  presented  to  them  their 
problem  of  mouth  hygiene.  The  result  is  that  in  that  State  we  have 
efinitely  established  eight  school  dental  clinics  and  halfway  estab- 
ished  five  school  dental  clinics. 

The  Public  Health  Service  has  been  specially  interested  in  the 
lealth  of  school  children  for  a  number  of  years.  First,  because  the 
irevalence  of  certain  endemic  diseases  in  the  school  population  is  a 
air  index  of  the  health  of  the  community,  and,  second,  because  of  the 
Teat  importance  of  conserving  the  health  of  the  rising  generation 
nd  teaching  proper  health  habits.  On  request  of  the  commissioner 
f  health  of  Minneapolis,  the  service  has  made  a  study  of  school  super- 
ision  in  that  city,  pointed  out  certain  defects,  and  advised  reorgani- 
ation  of  certain  phases  of  the  work  along  progressive  lines.  It  is 
elt  that  the  recommendations  made  by  the  service  in  the  main  will 
e  adopted.  The  city  government  of  Minneapolis  is  administered 
irgely  by  a  system  of  boards  of  which  the  board  of  education  is  elec- 
ive  and  administers  the  health  work  in  the  public  schools.  The  city 
oard  of  health  operates  under  the  board  of  public  welfare,  which  has 
o  direct  administrative  relationship  to  the  board  of  education.  Dur- 
1^  the  year  the  board  of  education,  with  the  consent  of  the  board  of 
ublic  welfare,  designated  the  city  health  officer  as  director  of  the 
ivision  of  hygiene  of  the  board  of  education  to  direct  the  health 
ork  in  the  schools.  One  of  the  recommendations  made  by  the  service 
apresentative  for  reorganizing  the  school  health  work  provided  for 
le  utilization  of  the  nursing  service  of  both  the  board  of  education 
nd  the  board  of  health  for  combined  school  and  public  health  work. 
^e  found  in  that  city,  for  example,  that  in  thfe  enforcement  of 
uarantine  measures  homes  were  visited  by  the  contagious-disease 
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nurses,  tuberculosis  nurses,  and  sanitary  inspectors.  The  Visitiiig 
Nursing  Association,  of  which  neither  the  board  of  education  nor  the 
board  of  public  welfare  had  control,  sent  their  nurses  into  the  homea 
and,  finally,  the  workers  of  the  dental  society  and  of  the  local  tuber- 
culosis association  also  visited  the  various  homes.  It  was  felt  thtt 
under  the  united  administration  of  health  work  by  the  city  health 
department  a  large  part  of  duplication  of  effort  and  activity  so  annoT- 
ing  to  individual  householders  would  be  prevented. 

In  Georgia,  during  the  past  year,  the  service,  at  the  request  of 
the  State  health  officer,  has  made  a  study  of  the  child  health  super- 
vision in  that  State  and  assisted  in  organizing  the  State  Bureau  of 
child  hygiene.  This  has  resulted  in  the  State's  adopting  a  vcrj 
comprehensive  program  of  child  hygiene  carried  out  now  by  a 
director,  who  at  first  was  an  understudy  of  the  service  repreaca:^- 
tive. 

In  Oregon  we  undertook  on  a  very  large  scale  at  a  comp&rativelj 
small  expense,  a  form  of  health  work  which  has  not  yet  been  engag^ 
in  very  extensively  by  State  health  authorities.  By  a  special  reso- 
lution of  the  legislature,  the  University  of  Oregon  was  authorized 
to  conduct  a  survey  of  dependency,  delinquency,  and  feeble-minded- 
ness  in  that  State,  with  a  view  to  submitting  a  report  as  the  basis  of 
legislative  action  for  proper  care  of  this  element  of  the  population. 
At  the  request  of  the  university,  which  request  received  the  indorse- 
ment of  the  State  health  officer,  an  officer  of  the  service  was  assigned 
to  undertake  this  survey  which  was  made  on  a  State-wide  hasis. 
These  are  some  of  the  results  of  this  survey.  According  to  the 
1920  census,  the  population  of  this  State  was  783,285  people.  Of 
that  number  3,984  were  found  to  be  insane,  with  a  ratio  of  5  per 
1,000  of  the  population.  In  the  survey  of  mentally  defective  in 
communities  under  special  consideration  we  found  1,733  definitely 
mentally  defective. 

'We  found  on  examination  of  30,140  delinquents  1,014  were  men- 
tally defective,  and  of  the  2,955  dependents  examined,  there  were 
955  mentally  defective.  The  total  cases  of  mentally  defective  were 
3,702,  a  ratio  of  4.7  per  1,000  of  population.  The  combined  total 
of  all  noninsane  and  mentally  defectives,  delinquents,  and  all  de- 
pendents was  7,686,  a  ratio  of  9.8  per  1,000  of  population.  The 
total  number  of  potential  or  actual  social  liabilities,  a  class  of  peopk 
which  seriously  adds  to  the  problems  which  confront  health  officers. 
was  65,423.  Excluding  half  of  the  delinquents  which  were  con- 
sidered only  slightly  delinquent,  and  half  of  the  dependents  whose 
dependency  could  be  easily  remedied,  a  total  remains  of  45,574  per- 
sons which  represents  5.8  per  cent  of  the  population.  Excluding 
every  known  case  of  insanity  and  gross  mental  defects,  the  other  half 
of  the  delinquents  and  one-half  of  the  dependents,  we  have  29^ 
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individuals.  The  larger  part  of  all  public  expenditures  for  relief, 
care,  treatment,  and  training  of  misfits  of  the  State  was  caused  by 
approximately  4  per  cent  of  its  inhabitants. 

A  good  part  of  our  work  during  the  past  year  has  been  of  special 
research  nature.  Last  year  we  made  a  preliminary  report  of  the 
work  which  we  had  undertaken  in  the  city  of  Boston  in  cooperation 
with  the  Boston  Baby  Hygiene  Association  and  other  agencies^  to 
letermine  the  usability  and  value  of  dried  milk  products  as  an  exclu- 
sive food  for  infants.  The  prime  requisites  for  a  child  considered 
in  this  study  were  that  it  should  be  under  6  months  of  age,  that  it 
ihould  be  exclusively  bottle  fed,  and  that  it  should  be  under  the 
supervision  of  the  Boston  Baby  Hygiene  Association.  I  am  not 
^ing  to  go  into  details  about  this  work.  However,  judging  by  gain 
n  weight^-^hat  is,  the  average  daily  gain  in  weight— it  was  found 
;hat  the  children  fed  on  the  milk  powder  (which  was  made  from 
^hole  milk  and  contained  3^  per  cent  butter  fat)  gained  more  con- 
stantly and  at  a  greater  rate  than  children  fed  on  either  the  grade  A 
nilk,  which  was  used  as  a  control,  or  those  fed  on  reconstructed  milk 
nade  from  the  milk  powder  with  the  addition  of  butter  fat.  So  far 
\s  our  studies  have  gone,  we  are  led  to  the  very  important  conclu- 
ion  that  the  brand  of  dried  milk  powder  which  we  used  was  safe, 
kud  that  in  some  instances,  in  certain  classes  of  cases,  it  exerted  a 
listinct  therapeutic  effect. 

Some  rather  interesting  side  issues  were  recorded  in  the  course  of 
hese  studies.  We  made  a  study  of  the  bacterial  content  of  grade  A 
[lilk,  the  whole  milk  made  up  in  the  home,  and  the  reconstructed 
nilk-,  and  we  found  that  milk  from  the  whole  milk  powder  had 
he  lowest  bacterial  content;  that  next  was  the  reconstructed  milk, 
Fhich  was  reconstructed  by  a  large  dairy  company  that  cooperated 
^ith  the  service  and  distributed  this  milk  to  the  homes  of  the  chil- 
Iren.  This  interesting  fact  also  developed,  that  the  bacterial  content 
>f  the  reconstituted  whole  milk  powder  made  up  in  the  home  was  less 
ffected  by  the  changes  in  temperature.  When  the  temperature 
7ent  up  the  bacterial  content  did  not  rise  in  proportion  to  that  of 
he  other  two  preparations. 
The  Boston  Baby  Hygiene  Association  instructs  all  mothers  of 
hildren  under  supervision  regarding  the  use  of  orange  juice.  For 
ome  reason  or  other  about  15  of  our  children  failed  to  secure 
he  orange  juice  and  two  of  them  developed  symptoms  of  scurvy, 
^hese  were  promptly  detected  by  the  physician  and  each  responded 
romptly  to  treatment.  One  of  these  children  was  fed  on  grade  A 
lilk  and  the  other  was  fed  on  the  reconstructed  milk  made  from 
le  skimmed  milk  powder  and  butter  fat.  Since  the  potency  of  the 
ntiscorbutic  substance  in  milk  is  dependent  upon  so  many  factors — 
lie  freshness  of  the  milk,  the  food  of  the  cow,  etc — ^we  can  not  say 
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with  certainty  that  any  market  milk  contains  a  sufficient  quantity 
.of  antiscorbutic  food  value.  Whether  we  put  the  child  on  ordinary 
cow's  milk  or  milk  made  from  milk  powder,  it  is  in  accord  with  sound 
therapeutic  practice  that  we  give  it  orange  juice. 

Another  interesting  thing  brought  out  in  these  studies  related  to 
the  occurrence  of  rickets.  You  doubtless  know  the  etiology  of 
rickets  is  a  subject  of  controversy.  Mellanby,  of  England,  was  an 
advocate  of  the  theory,  which  received  rather  wide  acceptance,  that 
the  fat  soluble  vitamine  was  the  principal  antirachitic  substance  in 
food.  We  had  careful  physical  examinations  made  of  these  children 
for  the  determination  of  the  existence  of  rickets  amongst  them^  and 
were  rather  surprised  at  the  great  amount  of  rickets  which  was  discov- 
ered. At  a  later  exemination  we  found  that  rickets  was  practically 
of  equal  distribution  in  the  children  of  all  three  classes,  and  as  all 
three  of  these  classes  were  given  butter  fat  in  the  quantity  which  would 
be  given  to  children  of  a  given  age,  we  could  not  find  any  association 
between  the  fat  soluble  vitamine  and  rickets  as  a  result  of  our  study. 
Since  these  children  were  recruited  from  homes  of  varying  degrees 
of  cleanliness  and  intelligence  in  the  observation  of  sanitary  re- 
quirements, we  feel  that  in  the  determination  of  the  cause  of  rickets, 
we  must  take  into  consideration  other  factors  than  the  presence  or 
absence  of  fat  soluble  A. 

For  a  number  of  years  we  have  been  impressed  with  the  dearabil- 
ity  of  having  uniform  schedules  for  recording  health  data,  so  that 
material  collected  in  one  part  of  the  country  may  be  uniformly 
comparable  with  that  obtained  in  other  sections.    Based   on  ex- 
perience of  past  years,  the  Public  Health  Service  has  devised  a  num- 
ber of  forms  for  use  in  child  health  work  which  it  is  hoped  will  meet 
many  of  the  objections  to  forms  previously  used.    One  of  the  prin- 
cipal objections  to  the  forms  which  we  have  previously  presented 
to  you  was  that  they  were  too  complicated.    In  the  present  revision 
we  have  eliminated  all  extraneous  matter  and  asked  for  only  such 
data  as  will  have  a  distinct  bearing  on  the  health  of  the  individual 
and  that  of  the  cqmmunity.    In  other  words,  a  school  medical  in- 
spection card  should  not  only  show  the  physical  condition  of  the 
child  but  it  should  also  be  so  arranged  and  kept  as,  in  the  aggregate, 
to  serve  as  the  basis  of  an  index  of  the  general  health  of  the  com- 
munity.    The  Public  Health  Service  has  now  adopted  forms  f<^ 
prenatal  care,  care  of  the  child  or  infant  of  preschool  age,  a  card 
for  recording  the  results  of  physical  examination  of  school  chUdrea 
and  a  card  for  recording  the  results  of  dental  inspection.  -  The  per- 
fect form  has  not  been  devised.    However,  the  fundamental  facts 
are  common  to  all  communities  and  it  is  hoped  that  in  time  agre^ 
ment  may  be  reached  on  the  adoption  of  uniform  child  health  sched- 
ules for  use  throu^out  the  country. 


CHILD  HYGIBKB.  126 

During  the  coming  year  the  Public  Health  Service  purposes  to 
undertake  certain  studies  in  nutrition  which  we  feel  is  of  very 
marked  importance.  At  the  present  time  the  interest  of  the  ma- 
jority of  workers  in  the  field  of  child  health  is  centered  on  nutrition 
and  many  fads  and  fancies  are  to  the  front.  According  to  the  quite 
generally  accepted  practice  a  child  is  oonsidered  undernourished  de- 
pending on  whether  he  falls  below  a  certain  arbitrary  standard  of 
height  and  weight  correlation.  There  are  in  use  in  this  country  at 
the  present  time  several  standards  of  height  and  ^ght  for  a  given 
sex  at  a  given  age  period.  A  number  of  these  so-called  standards 
are  more  or  less  empirical  and  are  based  on  averages  of  measurements 
which  in  the  aggregate  represent  nothing  more  than  a  collection  of 
figures.  During  the  year  we  have  attended  two  conferences  which 
were  called  by  Dr.  L#.  Emmett  Holt,  of  New  York,  to  consider  this 
problem.  As  yet,  we  have  not  arrived  at  an  agreement  as  to  what 
constitutes  the  accepted  standard  of  physical  development.  The 
Public  Health  Service  purposes  to  make  special  studies  and  secure 
accurate  measurements  of  normal  children  free  f rqm  hampering  de- 
fects, and  approach  the  problem  from  a  new  angle  in  an  endeavor  to 
.  arrive  at  a  standard  that  will  be  acc^table  and  which  will  more 
nearly  approximate  the  ideal. 

Finally,  I  can  only  mention,  by  reason  of  time  limitation,  certain 
other  problems  of  child  hygiene  which  should  receive  careful  con- 
sideration by  the  health  authorities.    I  feel  that  the  health  authori- 
ties should  give  gileater  attention  to  public  health  education  and 
that  an  attempt  should  be  made  to  reconcile  the  long-standing  differ- 
ences with  the  educational  authorities  regarding  jurisdiction  over 
health  matters  affecting  school  children,  with  a  view  to  utilizing  the 
combined  wisdom  of  the  health  authorities  on  the  one  hand  and  of 
the  educational  authorities  on  the  other  in  properly  instructing  the 
rising  generation  in  matters  relating  to  preservation  of  health  and 
the  cultivation  of  health  habits.     Studies  should  be  undertake!  of 
antenatal  and  neonatal  pathology  in  ord^r  that  the  vital  statistics  of 
children  may  be  more  accurate.    The  average  physician  in  certifying 
the  cause  of  death  of  a  young  infant  is  confronted  by  such  terms  as 
"  marasmus "  or  "  congenital  debility "  and  blindly  selects  one  or 
the  other  of  a  number  of  indefinite  terms  which  convey  no  real  mean- 
ing, because  of  the  lack  of  knowledge  of  the  true  pathology  of  this 
period  of  life.    Again  when  we  reflect  that  from  75  to  90  per  cent 
of  the  population  have  been  infected  with  tuberculosis  by  the  time 
they  reach  15  years  of  age  it  se^ns  to  me  that  it  is  about  time  the 
health  authorities  devote  some  special  attention  to  the  study  of 
tuberculosis  from  the  standpoint  of  the  relation  of  tuberculosis  in 
infancy  and  early  childhood  to  tuberculosis  in  the  adult  life. 
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Dr.  MoCoRMACK.  Last  year  Dr.  Leathers  was  kind  enough  to  ask 
me  to  come  to  Mississippi  at  the  school  for  health  officers  and  I  saw 
the  splendid  work  done  in  cooperation  between  the  service  and  the 
bureau  which  impressed  me  as  to  the  greatest  piece  of  work  I  bave 
ever  seen  done  anywhere  by  the  bureau  which  is  reinforcing  the 
State  health  department  in  the  work  of  an  organized  county  health 
department  and  in  organizing  child  hygiene  as  a  fore  runner  of  the 
organization  of  the  county  health  department. 

Dr.  Clark  was  good  enough  to  assign  a  physician  of  the  service 
in  the  same  class  of  work.  I  think  the  one  scheme  suggested  by  that 
officer  which  has  been  worth  while  more  than  any  other  thing  I 
have  seen  done  is  this.  She  has  this  blank  sheet  on  which  the  roster 
of  each  schoolroom  is  printed  in  large  letters  and  tacked  on  the  wall 
of  the  room.  After  checking  up  the  ordinary  examinations  of  those 
who  come  up  to  the  standard,  to  which  Dr.  Clark  has  referred,  t 
blue  star  is  pasted  on  after  the  name  of  each  child.  Where  there  are 
defects  below  the  standard,  the  place  is  left  blank.  As  soon  as  these 
defects  are  corrected,  a  red  star  goes  in  there  and  when  that  child 
has  no  defects  or  when  they  have  been  corrected,  a  gold  star  is  pnt 
in  front  of  the  name  and  each  of  these  children  are  on  the  health 
board  for  that  room  to  help  in  keeping  defects  of  the  others  cor- 
rected. The  children  themselves  are  helping  to  educate  the  parents 
as  to  the  necessity  for  the  correction  of  the  defects.  It  saves  visits 
from  the  nurses  and  health  officers  and  defects  are  corrected  more 
quickly  and  the  children  themselves  are  insisting  that  their  tonsils  be 
taken  out  or  whatever  other  defect  or  disease  they  have  be  corrected 
The  other  day  I  met  one  of  the  men  on  the  street  and  he  said,  "  My  kid 
has  been  bothering  me  to  get  his  tonsils  out  and  I  told  him  I  never 
had  to  have  my  tonsils  removed."  He  said,  "  I  expect  that's  what's 
the  matter  with  you.  You  snore  and  if  you  had  them  removed  you 
would  be  a  better  man  now." 

That  is  one  of  the  nicest  schemes  I  have  seen  which  the  service 
has  performed  for  us  in  Kentucky,  in  addition  to  the  many  pieces  of 
cooperative  work  they  have  been  doing.  In  this  respect  one  of  the 
finest  pieces  of  work  has  been  done. 

I  want  to  express  my  gratitude  to  the  service  as  a  whole  and  to 
Dr.  Clark  and  his  assistant,  which  means  very  much  to  the  childrai 
of  Kentucky.    It  is  a  valuable  and  practical  piece  of  work. 

Dr.  Noble.  I  want  to  say  as  briefly  as  I  can  what  we  would  like 
you  to  know  of  the  program  of  the  State  Department  of  Health  of 
Pennsylvania.  Dr.  Clark  was  right  when  he  said  Child  Welfare 
was  the  most  important  subject.  The  child  is  the  most  important 
being  in  the  universe,  and  our  department  of  health  looks  u;)on  its 
youngest  citizens  as  its  most  important  wards. 
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Every  community  should  take  its  health  problem  upon  its  own 
shoulders.  It  should  have  the  advice  and  counsel  of  the  State  offi- 
cials, but  so  far  as  its  own  work  is  concerned,  it  should  take  the  re- 
sponsibility itself. 

We  are  convinced  that  an  important  part  of  infant  mortality  is 
due  to  syphilitic  infection  of  one  or  both  parents.  Estrone  state- 
ments need  not  be  made  here,  but  if  we  can  get  ahead  of  the  social 
diseases  we  will  get  ahead  of  a>  large  factor  in  the  infant  death  rate. 

The  question  as  to  what  are  the  most  important  points  to  empha- 
size in  constructive  child  health  work  points  us  to  four  or  five  cardi- 
nal considerations.  We  think  that  every  child  should  be  perfectly 
fed ;  that  the  question  of  diet  is  at  the  top  of  the  list.  We  are  run- 
ning, just  now,  the  beginning  of  a  great  campaign  for  bi^ast  feed- 
ing. Every  mother  should  nurse  her  baby  and  every  child  is  en- 
titled to  be  fed  by  its  mother.  We  are  sending  out  through  the 
State  a  good  deal  of  material  to  nurses  and  doctors  and  are  planning 
to  get  to  the  laity  for  education  later.  That  will  be  needed  to  make 
effective  a  tremendous  campaign  so  that  every  child  will  have  a 
square  deal. 

Next  to  nutrition  we  will  perhaps  place  '^  skin  ventilation."  This 
combines  two  factors — ^right  bathing  habits  and  right  clothing.  The 
latter  in  hot  weather  should  receive  great  emphasis.  We  would  not 
like  to  have  anyone  infer  that  we  are  backing  down  on  the  necessity 
of  more  bathing  rather  than  less,  but  keeping  the  skin  surface  ^  ven- 
tilated "  by  sufficiently  thin  clothing  is  expedient. 

An  extremely  interesting  survey  was  made  by  the  Prudential  In- 
surance Co.  in  the  town  of  York,  Pa.,  last  summer.  They  have  made 
a  diagram  which  shows  that  with  every  decline  in  the  temperature 
there  was  a  decline  in  the  morbidity  among  children  suffering  from 
summer  complaint ;  when  the  temperature  rose  the  morbidity  in  sum- 
mer complaint  rose  correspondingly.  We  would  like  to  have  every 
mother  understand  that  she  should  keep  the  air  about  the  baby  slowly 
active,  if  possible,  during  the  times  when  the  temperature  is  high. 
Such  measures  increase  the  resistance  of  the  child  and  lessen  the  inci- 
dence of  disease. 

To  the  end  that  our  education  in  health  details  should  be  carried 
out,  we  have  a  large  number  of  health  centers.  Our  ideal  for  health 
centei^  in  Pennsylvania  is  to  have  them  in  all  communities  to  meet 
the  necessity  for  every  kind  of  family,  so  that  every  mother  may 
have  available  the  information  she  needs.  Malnutrition,  for  ex- 
ample, exists  in  the  upper  strata  as  well  as  in  the  lower,  and  we  want 
all  mothers  to  come  to  the  health  centers,  rich  or  poor.  Such  centers 
are  to  look  after  the  little  baby,  the  preschool  child,  the  older  school 
child,  the  adolescent  and  the  mother  herself  before  the  babies  are 
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bom.  The  well-organized  center  has  all  of  these  groups  as  legiti- 
mate bases  for  its  activities.  No  center  is  to  be  a  hospital ;  it  is  not 
a  place  where  sick  children  are  treated ;  and  it  is,  therefore,  endanger- 
ing no  doctor's  practice. 

As  to  the  housing  of  its  various  kinds  of  work,  the  health  center 
may  consist  of  one  room,  or  it  may  occupy  a  whole  building.  The 
individual  mother  as  she  accompanies  her  child  for  its  examination 
receives  instructions;  or  the  mothers  are  taught  in  groups.  We 
preach  the  gospel  of  the  six  necessary  so-called  ^'health  habits ''— 
right  eating,  dressing,  bathing,  sleeping,  work,  and  play. 

Our  prenatal  work  is  of  great  importance  because  here  again  the 
rich  mother  as  well  as  the  poor  one  is  often  ignorant  of  some  of  the 
few  simple  things  about  keeping  herself  well  during  pregnancy.  The 
mother  is  only  going  to  give  her  child  a  square  deal  when  she  takes 
the  proper  care  of  herself  prenatally. 

The  preschool  child  comes  in  for  a  good  deal  of  our  attention,  L  e^, 
the  child  between  the  second  and  sixth  years. 

The  running  of  the  health  center  is  a  matter  for  the  community  to 
undertake.  The  local  health  officers  should  cooperate  in  such  manner 
as  to  uphold  the  center. 

There  must  be,  also,  a  strong  committee  of  lay  workers.  We  have 
worked  out  a  practical  plan  by  which  we  are  enabled  to  hand  over  to 
every  community  a  printed  "Technique"  giving  full  instructions 
how  lay  people  may  back  up  the  health  center. 

As  to  legislation,  we  feel  we  have  enough  health  laws  in  Pennsyl* 
vania.  They  may  not  be  as  perfect  as  in  other  States,  but  we  feel 
aU  the  necessary  ground  has  been  covered. 

Silver  nitrate  treatment  in  ophthalmia  neonatorum  is  not  required 
by  law.  It  was  made  reportable  in  Pennsylvania  in  1913.  We  are 
aware  that  other  States  have  legislated  to  make  silver  nitrate  appli- 
cations compulsory.  Statistics  show  that  Pennsylvania,  in  1919,  had 
an  incidence  of  only  10  cases  6i  ophthalmia  to  about  100,000  popula- 
tion, whereas  some  other  States  have  from  50  to  100  cases  fojr  every 
100,000  population.  We  are  conservative  in  our  legislation,  not  feel- 
ing justified  in  making  things  compulsory  which  may  be  a  matter 
of  psychology  rather  than  preventive  medicine. 

Dr.  ScHERECHEWSKY.  I  waut  to  congratulate  the  State  Depart- 
ment of  Health  of  Pennsylvania  for  having  a  division  of  child  hy- 
giene in  which  the  outlook  seems  so  sound  and  in  accord  with  what 
should  be  the  best  practice  and  with  high  ideals.  The  two  things 
which  impressed  me  very  much  were,  first,  the  fact  that  the  State  de- 
partment of  health  feels  that  the  responsibility  for  the  health  of  the 
children  is  a  responsibility  of  the  local  conmiunities,and  that  the  State 
department  of  health  was  doing  what  it  could  to  develop  that  sense 


CHILD  HYGIENE.  129 

I 

of  responsibility  in  the  community.  That  is  the  course  which  is  going 
to  bring  child  conservation  into  its  proper  channel.  The  other  thing 
which  Dr.  Noble  spoke  of  was  the  fact  that  the  State  department  of 
health  is  recognizing  the  great  effect  of  temperature  in  influencing 
the  infant  mortality.  That  is,  by  all  means,  a  subject  which  we 
should  study  closer.  It  has  an  intimate  and  close  correlation  with  the 
summer  mortality  of  infants,  keeping  the  children  cool.  We  have 
gone  a  little  too  far  in  our  desire  to  lay  our  infant  mortality  to  bac- 
terial infections.  I  was  glad  to  hear  Dr.  Noble  say  that  in  their  work 
in  the  State  Department  of  Health  of  Pennsylvania  the  meteorologi- 
cal conditions  were  given  further  recognition  and  study. 

Dr.  Leathers.  I  think  we  owe  the  service  a  debt  of  gratitude  for  the 
splendid  cooperation  they  have  given  us  in  the  organization  of  child 
hygiene  work  in  Mississippi.  I  may  state  that  during  the  last  session 
of  the  legislature,  which  was  in  the  beginning  of  1920,  we  got  an  ap- 
propriation of  $10,000  for  this  work.  The  appropriation  requested 
was  $40,000  but  on  advice  from  the  State  department  of  health  it  was 
reduced  to  $10,000  because  we  felt  that  the  work  could  not  be  organ- 
ized within  a  period  of  six  months  and  that  the  $10,000  would  be 
sufficient  to  start  the  work.  This  year,  1921,  we  have  $30,000  for 
child  hygiene  work. 

After  having  waited  some  months  endeavoring  to  find  some  one 
to  take  up  this  work,  I  found  great  difficulty  in  getting  a  person 
whom  I  thought  would  be  competent  to  make  a  success  of  it.  Inci- 
dentally I  had  a  talk  with  Dr.  Clark  in  Washington  and  he  said  he 
would  gladly  help  in  any  way  possible  and  through  his  cooperation  we 
have  gotten  this  work  upon  a  most  effective  basis. 

In  studying  the  child  welfare  work  as  done  in  different  States  one 
of  the  things  which  impressed  me  was  this,  there  seemed  to  be  a  lack  of 
definiteness  about  it.  There  was  a  general  program  conducted  in 
child  welfare  work  because  this  subject  is  of  general  interest.  It  ap- 
peared to  me  that  if  child  welfare  work  were  to  be  successful  it  had 
to  be  organized  on  a  perfectly  definite  basis.  We  have  proceeded 
upon  the  idea  that  the  way  we  can  get  best  results  would  be  to  have 
child  welfare  units  organized  that  could  be  placed  in  counties  and 
after  they  had  done  a  definite  piece  of  work,  in  a  particular  county, 
they  could  be  transferred  to  other  counties. 

Each  unit  consists  of  a  woman  physician,  a  nurse,  and  a  clerical 
helper.  We  refused  to  take  up  this  work  in  any  community  unless 
that  county  made  an  appropriation  for  it,  somewhat  upon  the  idea 
that  Dr.  Scherechewsky  mentioned  a  moment  ago,  that  it  would  be 
unwise  for  us  to  go  into  a  county  without  requiring  the  board  of 
supervisors  of  the  county  to  assiune  some  financial  responsibil- 
ity.    They  make  an  appropriation  of  $1,000  to  begin  with,  then 
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we  go  in  and  undertake  the  work.  Our  difficulty  has  been  during 
the  past  few  months  to  meet  the  invitations  that  have  been  extended 
to  us  from  the  respective  counties.  We  have  now  three  or  four 
counties  waiting.  We  could  easily  increase  the  appropriation  from 
$1,000  to  $2,000  and  still  go  ahead  with  the  work. 

It  may  be  of  interest  to  hear  a  few  points  about  the  plan.  We 
have  a  series  of  bureau  letters  outlining  definitely  all  the  procedure 
which  each  unit  must  follow.  When  a  unit  goes  into  a  county  the 
physician  of  the  unit  is  supplied  with  these  letters.  One  letter 
has  in  it  the  list  of  supplies  which  she  needs  and  information  how  to 
get  them.  Another  calls  her  attention  to  certain  agencies  in  the  county 
and  how  she  may  form  an  affiliation  with  these  agencies.  Another 
specifies  certain  points  she  should  emphasize  in  the  campaign.  I  want 
to  refer  particularly  to  just  what  the  physician  should  do,  especially  in 
making  the  examination  of  school  children.  When  the  unit  goes 
into  a  county  the  idea  is  that  every  child  must  be  looked  over  by 
that  unit  and  a  record  made  and  kept  of  the  children.  We  felt  tkt 
a  certain  standard  should  be  held  up  to  the  people,  but  not  too  higb 
a  standard.  This  is  the  standard  being  held  up  to  the  people  of  the 
State  this  year;  it  may  be  changed  from  time  to  time: 

Eyes :  Vision  normal,  or  corrected  by  glasses ;  any  evidence  of  disease  or 
inflammation. 

Nose:  Any  adenoids  or  other  obstruction. 

Throat:  Any  disease;  enlarged  tonsils  or  other  inflammation. 

Month :  Any  inflamed  cavities  in  teeth  *  teeth  clean ;  showing  evidence  <rf 
care;  gums  healthy.* 

Glands:  Any  fnflammation. 

Scalp:  Clean;  free  from  pediculosis. 

Lungs :  Any  evidence  of  disease. 

Vaccination :  A  scar,  or  certificate  of  recent  vaccination. 

Nutrition :  Weight  normal,  or  not  more  than  10  pounds  under. 

Free  from  hookworm,  as  shown  by  negative  report. 

We  are  trying  to  have  every  child  have  an  examination  of  th« 
vision  and  to  become  vaccinated,  if  not  having  been  vaccinated 
We  do  not  want  a  standard  that  can  not  be  complied  with.  Any 
child  can  comply  with  this  standard.  Our  idea  was  to  approaci 
the  children  in  the  child's  way.  We  must  realize  the  fact  that  just 
as  the  teacher  approaches  the  child  in  the  day  school  or  the  Sunday 
school,  if  we  are  going  to  get  the  best  results  we  must  approach  the 
child  from  the  child's  point  of  view.  We  have  a  health  recori 
sheet.  After  a  school  has  been  gone  over,  a  roster  is  made  of  th« 
children  showing  how  they  stand  on  the  above  standard.  It  is 
not  humiliating  to  the  children  because  manv  of  them  can  measure 
up  to  this  standard.  There  is  a  great  deal  of  interest  shown;  the 
children  get  around  the  chart  and  talk  about  it.  We  use  stars  simply 
to  create  interest.    A  red  star  is  used  to  indicate  when  a  child  is 
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normal  upon  first  examination.  As  the  defects  are  corrected  a  blue 
star  is  attached  corresponding  to  each  defect  corrected.  If  a  child 
can  not  correct  a  defect,  like  some  deformity,  but  has  corrected  every- 
thing else,  then  we  place  a  silver  star  opposite  the  child's  name  be- 
cause he  has  done  all  that  could  be  done.  If  he  has  corrected  all 
the  defects,  we  place  a  gold  star  on  the  health  record  sheet.  It  is 
interesting  to  see  how  much  initiative  the  child  shows  in  getting  these 
things  done  himself.  This  will  tend  to  develop  in  the  child  indi- 
vidual responsibility  relative  to  his  or  her  health. 

Dr.  HuRTT.  In  1907  the  State  Board  of  Health  of  Indiana  passed 
a  resolution  that  there  were  two  things  fimdamental  in  public  health 
work.  One  was  the  great  subject  of  heredity,  which  we  have  not 
reached  yet  in  Indiana,  nor  in  hygiene  convention.  A  person  must  be 
well  bom  to  get  anywhere ;  a  person  bom  without  mind  or  brain  is  an 
idiot  and  can  not  arrive.  The  fundamental  thing  is  to  have  good 
heredity.    Thfe  next  is  to  be  well  reared. 

We  secured  a  small  appropriation  of  $5,000  from  the  legislature 
and  our  first  work  was  to  write,  publish,  and  distribute  the  Indiana 
Mother's  Baby  Book.  We  had  a  great  discussion  as  to  whether  that 
should  be  cloth  bound  or  paper  bound.  We  had  it  cloth  bound.  We 
felt  we  then  had  a  book  for  the  library  of  every  home,  a  book  that 
people  would  keep.  When  a  birth  was  reported  a  letter  would  go 
from  the  State  board  of  health  and  also  from  the  governor,  congratu- 
lating the  mother,  telling  her  that  she  was  a  good  citizen,  that  she 
had  contributed  to  the  greatness  of  the  iState,  and  herewith  the  State 
sent  her  a  book. 

At  last  we  have  a  real  child  hygiene  division.  It  is  on  wheels,  its 
exhibits  carried  in  automobiles,  and  we  are  taking  the  story  of  good 
birth  and  right  rearing  into  the  country  homes.  We  have  92  counties 
and  nurses  in  63  of  them.  A  large  truck  transports  the  exhibits  and 
moving-picture*  machine,  also  a  sfereopticon  and  slides.  The  com- 
ing of  the  division  is  advertised  beforehand.  ■  Preachers  have  been 
written  to  and  all  the  officials  and  every  school-teacher  in  every 
county.  We  ask  them  to  pass  the  information  on  and  stir  up  that 
county  on  the  subject.  Meantime  the  nurse  in  that  county  has  made 
the  medical  school  inspection  of  the  children,  and  where  she  could  not 
make  this  inspection  the  health  officers  have  made  it.  I  might  men- 
tion here  the  trouble  we  have  in  getting  an  all-time  health-office  sys- 
tem. It  is  because  the  chiropractors,  the  osteopaths,  and  Christian 
scientists  are  opposing  in  every  way . 

This  division  goes  into  the  center  of  the  county  where  they  have 
20,000  to  80,000  population.  The  people  are  informed  where  the 
exhibit  is  to  be,  where  the  lectures  will  be  given,  where  the  babies 
will  be  examined ;  and  the  mothers  bring  their  babies  there.    They 
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are  provided  with  the  framework  for  setting  up  cubicles,  scales  for 
weighing  the  children,  etc.  That  county  is  simply  plowed  and  har- 
rowed and  sown  wfth  this  subject,  if  your  children  are  well  bom  and 
rightly  reared  you  will  do  away  with  much  sickness  and  a  large 
percentage  of  social  troubles.  My  father  was  a  teacher  and  thought 
education  would  remove  all  of  our  ills.  It  has  not  met  expectations, 
for  morals  are  not  improved,  neither  is  disease  reduced,  and  there  is 
just  as  much  crime,  poverfy,  and  insanity  as  ever.  Heredity  is  flia 
thing  that  counts.  You  have  to  be  bom  well  to  get  anywhere.  We 
formulated  a  child's  creed  and  sent  it  to  every  newspaper  in  the  State 
and  asked  them  to  make  an  editorial  upon  it.  That  creed  read  lib 
this: 

Every  child  has  the  inalienable  right  to  be  bom  free  from  disease,  free  fnn 
deformity  and  with  pure  blood  in  its  veins  and  arteries. 

If  we  take  that  inalienable  right  from  the  child  we  are  a  lost  Nation 
eventually.  It  is  real  men  and  women  we  want,  bom  with  a  physicd 
and  moral  nature.  If  we  are  not  bom  with  these  characters,  we 
can't  develop  to  high  and  useful  manhood.  The  second  clause  in  our 
child  creed  is  as  follows : 

Every  child  has  the  inalienable  right  to  be  loved,  to  have  its  ladividualily 
respected,  to  be  protected  in  body,  mind,  and  soul;  to  be  protected  ftom  eril 
persons  and  evil  things,  and  to  be  brought  up  in  the  fear  and  admonitioD  of 
the  Lord. 

If  we  secure  these  two  inalienable  rights  for  our  childreii,  our 
health  and  social  problems  will  be  largely  solved.  We  submitted  our 
creed  to  Gov.  Marshall.  He  read  it  several  times  and  said  "  I  wiD 
put  that  in  my  pocket ;  that  strikes  me.'*  A  few  days  afterwards  he 
had  inscribed  below  this : 

Any  State  which  does  not  ceaselessly  strive  to  secure  these  inalienable  il^itt 
to  its  children  is  a  delinquent  State. 

Let  us  get  across  as  rapidly  as  we  can  the  idea  that  we  must  be 
better  born. 

In  one  of  our  towns  where  several  of  our  literary  lights  were  boni 
(Gen.  Lew  Wallace  was  born  there)  the  first  visit  I  made  was  to  the 
home  of  a  man  and  a  woman  who  were  distinct  moron&  The  family 
numbered  ten.  They  were  living  really  worse  than  hogs.  Ther 
never  had  had  the  least  bit  of  sickness  in  the  family.  Diphtherii 
had  been  epidemic,  but  that  nest  of  high  grade  imbeciles  did  not 
suffer.  Every  one  of  them  was  feeble-minded  and  smelled  terribly. 
We  have  a  law  stating  that  when  children  emanate  a  bad  smdl  thej 
shall  be  sent  home  from  school  and  if  they  are  not  made  clean  and 
sent  back,  the  truancy  officer  gets  after  them  and  cleans  them  up. 
What  does  it  amount  to  to  these  people?  They  won't  stay  clean, 
because  they  haven't  cleanliness  in  them. 
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After  our  child  hygiene  diyision  has  visited  a  county  and  stirred 
it  up,  a  follow-up  agent  visits  that  county  about  a  week  afterwards. 
He  visits  the  ministers  to  get  them  interested,  and  tells  them,  ^'  You 
must  look  after  the  child;  the  Master  has  told  you  to  do  so."  In 
every  county  we  try  to  organize  an  aotive  well- working  organization, 
a  suitable  child  hygiene  organization  in  each  community.  We  try  to 
get  the  business  men  interested,  and  we  post  the  towns  with  the  fol- 
lowing :  ^'  The  most  important  business  before  the  business  men  to- 
day is  the  business  of  the  public  health."  They  think  of  it,  and 
progress  and  understanding  of  the  health  problem  result. 

I  wish  we  could  post  the  whole  State  with  this  message.  My  mes- 
sage to  public-health  workers  is.  Do  not  forget  that  heredity  is  a 
factor  not  to  be  neglected  when  health  problems  are  tp  be  solved. 
One  ccm  not  gather  figs  of  thistles. 

Dr.  Kkioht.  Our  program  in  child  hygiene  investigations  has  this 
year  been  extended,  and  we  have  gone  into  60  counties  and  75  towns 
of  the  State.  A  house-to-house  canvass  has  been  made  in  20  of  these 
towns.  One  of  the  remarkable  points  of  this  survey  shows  that 
breast  feeding  of  infants  is  not  a  problem  in  Missouri,  but  the  child 
of  preschool  age,  in  not  having  an  adequate  supply  of  milk,  is.  Of 
the  mothers  interviewed,  50  per  cent  of  the  children  received  less 
than  a  pint  of  milk  a  day,  and  the  majority  show  evidence  of  malnu- 
trition. Regarding  the  school  child,  we  have  no  special  problem.  In 
the  correction  of  105,000  children  (which  is  about  25  or  30  per  cent 
of  the  total  rural-school  population)  there  have  been  about  30  per 
cent  corrections  for  physical  defects.  I  am  at  this  time  unable  to 
give  a  detailed  report  of  the  wqrk.  The  figures  are  coming  in  from 
the  nurses  from  time  to  time. 

In  1919  there  were  only  two  public-health  nurses  in  rural  Missouri ; 
to-day  there  are  36  on-duty.  Where  these  are  located  there  is  some 
form  of  follow-up  work  inaugurated.  There  is  established  a  clinic 
or  health  center,  which  takes  care  of  the  expectant  mother,  the  infant, 
the  child  of  preschool  age,  and,  during  the  school  session,  the  school 
chUd.  We  have  on  register  500  mothers  receiving  prenatal  letters, 
and  after  the  birth  of  the  baby,  lessons  on  care  of  the  baby.  This 
may  not  seem  important,  but  I  had  many  letters  from  districts  in 
Missouri  where  there  is  probably  not  a  physician  or  nurse,  saying, 
**I  lost  my  first  two  babies,  and  after  receiving  the  advice  from  you 
we  secured  a  nurse  and  a  good  physician,  and  we  are  happy  to  say 
the  baby  is  healthy."    That  means  a  good  deal. 

Relative  to  legislation :  There  was  passed  during  the  last  session 
of  the  legislature  a  bill  for  the  prevention  of  ophthalmia  neonatorum, 
and  regulating  the  practice  of  the  use  of  nitrate  of  silver  for  this 
condition.    Another  piece  of  legislation  was  the  physical  education 
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with  certainty  that  any  market  milk  contains  a  sufficient  quantity 
.of  antiscorbutic  food  value.  Whether  we  put  the  child  on  ordinary 
cow's  milk  or  milk  made  from  milk  powder,  it  is  in  accord  wiMi  sound 
therapeutic  practice  that  we  give  it  orange  juice. 

Another  interesting  thing  brought  out  in  these  studies  related  to 
the  occurrence  of  rickets.  You  doubtless  know  the  etiology  of 
rickets  is  a  subject  of  controversy.  Mellanby,  of  England,  was  an 
advocate  of  the  theory,  which  received  rather  wide  acceptance,  that 
the  fat  soluble  vitamine  was  the  principal  antirachitic  substance  in 
food.  We  had  careful  physical  examinations  made  of  these  children 
for  the  determination  of  the  existence  of  rickets  amongst  them,  and 
were  rather  surprised  at  the  great  amount  of  rickets  which  was  discov- 
ered. At  a  later  exemination  we  found  that  rickets  was  practically 
of  equal  distribution  in  the  children  of  all  three  classes,  and  as  all 
three  of  these  classes  were  given  butter  fat  in  the  quantity  which  wonld 
be  given  to  children  of  a  given  age,  we  could  not  find  any  association 
between  the  fat  soluble  vitamine  and  rickets  as  a  result  of  our  study. 
Since  these  children  were  recruited  from  homes  of  varying  degrees 
•of  cleanliness  and  intelligence  in  the  observation  of  sanitary  re- 
quirements, we  feel  that  in  the  determination  of  the  cause  of  rickets, 
we  must  take  into  consideration  other  factors  than  the  presence  or 
absence  of  fat  soluble  A. 

For  a  number  of  years  we  have  been  impressed  with  the  desirabil- 
ity of  having  uniform  schedules  for  recording  health  data,  so  that 
material  collected  in  one  part  of  the  country  may  be  uniformly 
comparable  with  that  obtained  in  other  sections.  Based  on  ex- 
perience of  past  years,  the  Public  Health  Service  has  devised  a  num- 
ber of  forms  for  use  in  child  health  work  which  it  is  hoped  will  meet 
many  of  the  objections  to  forms  previously  used.  One  of  the  prin- 
cipal objections  to  the  forms  which  we  have  previously  presented 
to  you  was  that  they  were  too  complicated.  In  the  present  revision 
we  have  eliminated  all  extraneous  matter  and  asked  for  only  such 
data  as  will  have  a  distinct  bearing  on  the  health  of  the  individual 
and  that  of  the  cqmmunity.  In  other  words,  a  school  medical  in- 
spection card  should  not  only  show  the  physical  condition  of  the 
child  but  it  should  also  be  so  arranged  and  kept  as,  in  the  aggregate, 
to  serve  as  the  basis  of  an  index  of  the  general  health  of  the  com- 
munity. The  Public  Health  Service  has  now  adopted  forms  for 
prenatal  care,  care  of  the  child  or  infant  of  preschool  age,  a  card 
for  recording  the  results  of  physical  examination  of  school  children, 
and  a  card  for  recording  the  results  of  dental  inspection.  •  The  per- 
fect form  has  not  been  devised.  However,  the  fundamental  facts 
are  common  to  all  communities  and  it  is  hoped  that  in  time  agree- 
ment may  be  reached  on  the  adoption  of  uniform  child  health  sched- 
ules for  use  throughout  the  country. 
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During  the  coming  year  the  Public  Health  Service  purposes  to 
undertake  certain  studies  in  nutrition  whidi  we  feel  is  of  very 
marked  importance.  At  the  present  time  the  interest  of  the  ma- 
jority of  workers  in  the  field  of  child  health  is  centered  on  nutrition 
and  many  fads  and  fancies  are  to  the  front.  According  to  the  quite 
generally  accepted  practice  a  child  is  considered  undernourished  de- 
pending on  whether  he  falls  below  a  certain  arbitrary  standard  of 
height  and  weight  correlation.  There  are  in  use  in  this  country  at 
the  present  time  several  standards  of  height  and  weight  for  a  given 
sex  at  a  given  age  period.  A  number  of  these  so-called  standards 
are  more  or  less  empirical  and  are  based  on  averages  of  measurements 
which  in  the  aggregate  represent  nothing  more  than  a  collection  of 
figures.  During  the  year  we  have  attended  two  conferences  which 
were  called  by  Dr.  L.  Emmett  Holt,  of  New^  York,  to  consider  this 
problem.  As  yet,  we  have  not  arrived  at  an  agreement  as  to  what 
constitutes  the  accepted  standard  of  physical  development  The 
Public  Health  Service  purposes  to  make  special  studies  and  secure 
accurate  measurements  of  normal  children  free  from  hampering  de- 
fects, and  approach  the  problem  from  a  new  angle  in  an  endeavor  to 
arrive  at  a  standard  that  will  be  acceptable  and  which  will  more 
nearly  approximate  the  ideal. 

Finally,  I  can  only  mention,  by  reason  of  time  limitation,  certain 
other  problems  of  diild  hygiene  which  should  receive  careful  con- 
sideration by  the  health  authorities.  I  feel  that  the  health  authori- 
ties should  give  gheater  attention  to  public  health  education  and 
that  an  attempt  should  be  made  to  reconcile  the  long-standing  differ- 
ences with  the  educational  authorities  regarding  jurisdiction  over 
health  matters  affecting  school  children,  with  a  view  to  utilizing  the 
combined  wisdom  of  the  health  authorities  on  the  one  hand  and  of 
the  educational  authorities  on  the  other  in  properly  instructing  the 
rising  generation  in  matters  relating  to  preservation  of  health  and 
the  cultivation  of  health  habits.  Studies  should  be  undertaken  of 
antenatal  and  neonatal  pathology  in  ord^r  that  the  vital  statistics  of 
children  may  be  more  accurate.  The  average  physician  in  certifying 
the  cause  of  death  of  a  young  infant  is  confronted  by  such  terms  as 
"  marasmus "  or  "  congenital  debility "  and  blindly  selects  one  or 
the  other  of  a  number  of  indefinite  terms  which  convey  no  real  mean- 
ing, because  of  the  lack  of  knowledge  of  the  true  pathology  of  this 
period  of  life.  Again  when  we  reflect  that  from  76  to  90  per  cent 
of  the  population  have  been  infected  with  tuberculosis  by  the  time 
they  reach  15  years  of  age  it  seems  to  me  that  it  is  about  time  the 
health  authorities  devote  some  special  attention  to  the  study  of 
tuberculosis  from  the  standpoint  of  the  relation  of  tuberculosis  in 
infancy  and  early  childhood  to  tuberculosis  in  the  adult  life. 


136      TBANSACTIONS  OP  NINETEENTH  ANNUAL  CONFERENCE, 

When  these  went  to  the  finance  committee  to  make  up  the  appro- 
priation bill  they  used  the  pruning  process,  except  for  venereal  dis- 
ease; they  did  not  touch  that.  On  the  other  hand,  after  it  went  into 
the  appropriation  bill  they  said, ''  Is  this  enough  { '^  Now,  why  did 
they  do  it?  Just  because  public  sentiment  of  that  State  had  been 
molded  by  the  energetic  propaganda  to  the  necessity  of  the  preven- 
tion and  control  of  these  diseases.  That  is  the  explanation  why  there 
was  no  effort  made  to  cut  that  appropriation  where  they  were  trying 
to  cut  all  other  divisions.  The  same  thing  is  true  of  child  hygiene. 
Two  years  ago  there  was  a  law  making  it  compulsory  to  have  physical 
examination  of  the  school  children.  We  had  no  funds  with  which  to 
do  the  work.  We  have  secured  fairly  adequate  funds  for  use  during 
the  coming  two  years  by  carrying  on  some  propaganda,  and  we  se- 
cured that  appropriation  in  the  face  of  the  opposition  of  certain  ele- 
ments stating  that  the  Public  Health  Service  was  doing  nothing  aud 
had  done  nothing  toward  the  betterment  of  the  child. 

Dr.  LoRiMER.  In  our  State  we  have  had  little  along  that  line.  The 
legislature  itself  is  not  educated.  There  was  a  bill  before  the  legish- 
ture  to  regulate  the  practice  of  medicine  in  Colorado  this  last  winter 
and  the  senator  from  our  district  is  a  personal  friend  of  mine*  Thk 
man  was  clamoring  very  much  for  a  bill  to  create  a  cantaloupe  in- 
spector at  $5,000  a  year.  I  suppose  he  had  in  mind  the  protection  of 
you  eastern  people  from  botulism.  When  I  wrote  to  him  in  reference 
to  the  medical  practice  act  he  ignored  it ;  then  I  called  his  attention 
to  the  fact  that  people  were  more  important  than  cantaloupes.  I 
called  his  attention  to  the  fact  that  one  of  his  neighbors  had  employed 
a  chiropractor  who  had  received  his  medical  education  by  correspond- 
ence. Said  chiropractor  had  treated  the  neighbor's  family  for  a  week 
for  stomach  trouble  and  six  of  them  had  smallpox  and  scattered  small- 
pox allover  the  county.  Then  I  wrote  and  said :  ^  Dear  Ed,  I  can  ap- 
preciate your  positicm.  This  chiropractor  belongs  to  the  Dunkard  de- 
nomination. There  are  more  Dunkards  than  doctors  in  the  ooonty.* 
What  are  the  means  by  which  we  are  to  educate  the  public?  I  beliere 
that  through  the  school-teacher  we  can  do  a  great  deal.  If  teachers^ 
institutes  were  asked  to  have  a  doctor  <mi  their  program  it  would  help, 
as  teachers  always,  as  far  as  my  experience  goes,  show  a  willingness  to 
cooperate  in  public-health  matters.  Last  year  we  had  four  doctors. 
and  one  represented  the  venereal-disease  division  of  the  State  board 
of  health.  I  speak  of  this  as  one  of  the  agencies  by  which  this  cam- 
paign of  education  might  be  carried  on. 

Dr.  Galxjvan.  I  wish  to  remind  the  members  of  the  conference  of 
the  two  trips  planned  by  the  State  department  of  public  health.  To- 
morrow morning,  9  o'clock,  arrangements  have  been  made  for  con- 
veying this  party  to  Rhode  Island  by  automobile.  We  will  meet  oi 
the  street  back  of  this  building. 
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Monday  morning,  same  hour  Boston  time,  same  place.  Trip  to  the 
State  Sanatorium  at  Rutland. 

Mr.  Stdenstricker.  These  charts  are  based  on  the  work  in  Mis- 
souri. We  tried  to  experiment  in  Missouri  on  the  morbidity  of  school 
children,  getting  the  school-teachers  to  record  the  absenteeism  on 
account  of  sickness,  with  a  statement  of  the  cause  of  sickness.  We 
found  we  actually  did  get  results. 

Dr.  Stii^es.  In  connection  with  that  chart,  might  we  bring  before 
the  meeting  a  little  piece  of  history  in  connection  with  Booaevelt's 
Conmiission  on  Country  Life?  The  question  came  up  as  to  the  best 
source  from  which  to  gather  information  on  all  sorts  of  matters.  We 
had  hundreds  of  lives  tabulated  according  to  the  occupation 
of  the  person  who  gave  us  the  replies.  We  found  that  uni- 
formly throughout  the  country  our  most  trustworthy  information 
came  from  the  schools  through  the  school-teachers.  They  were  the 
thinking  people  of  the  community.  Next  to  the  lowest  quality  of  in- 
formation came  from  the  real  estate  people,  and  the  least  trustworthy 
came  from  the  United  States  officials,  including  postmasters. 

The  Chairman.  Will  Dr.  Kerr  tell  us  something  of  what  he  is 
doing? 

Dr.  Kerr.  Mr.  Chairman  and  members  of  the  conference,  it  gives 
me  great  pleasure  to  be  present  this  afternoon.  The  first  conference 
of  this  kind  which  I  attended  was  in  1906.  I  see  many  faces  that 
were  present  at  that  time.  These  men  are  to  be  complimented  for 
their  long  and  faithful  work  The  health  officials  of  the  counties 
and  States  generally  are  to  be  complimented  on  the  standard  of  their 
work  carried  on  oftentimes  against  opposition,  and  on  the  success 
they  have  had. 

Within  a  period  of  20  years,  ended  1918,  tuberculosis  has  been  re- 
duced from  about  201  to  149  per  100,000.  Typhoid  fever  has  been 
reduced  from  35.9  to  12.5.  Child  mortality  has  been  reduced  from 
137.7  in  1910  to  110.7  in  1918,  and  the  expectancy  of  life  since  1897 
has  been  increased  in  the  State  of  Massachusetts  from  45.4  to  51.49 
years.  I  have  had  deep  interest  in  the  work  you  have  been  carrying 
on  and,  in  a  way,  have  been  associated  with  it,  though  among  a 
different  class  of  people.  At  Ellis  Island  in  the  neighborhood  of  a 
million  prospective  citizens  are  bom  every  year.  The  enforcement 
of  th©  law  has  been  more  difficult  during  the  past  two  or  three  years. 
In  consequence,  we  have  had  a  larger  number  of  detentions.  In  the 
hospital  there  are  approximately  650  at  all  times.  A  large  number 
are  children  who  will  remain  there  for  a  considerable  period  because 
of  the  authority  granted  to  the  Secretary  of  Labor  to  authorize  treat- 
ment in  certain  cases.  A  good  many  are  not  really  ill.  Therefore 
they  present  a  problem  in  their  care.    When  the  number  grew  to 
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considerable  proportions  we  wondered  what  w^  were  to  do  witu  them. 
It  relieved  the  nurses  for  a  little  time  to  give  them  each  day  instruc- 
tion which  we  felt  they  should  have  after  they  get  into  the  country. 
One  outcome  of  the  war  has  been  the  establishment  in  our  hospitals 
of  occupational  therapy  nurses.  .  It  is  -not  practical  to  teadx  these 
smaller  children  textile  weaving,  eta,,  and  we,  therefore,  decided  to 
put  them  in  classes  and  give  them  instruction  of  an  elementary 
character.  The  chief  occupational  therapy  nurse  asked  me,  *'  What 
shall  I  teach  these  children  ? ''  I  answered,  "  If  you  will  teacii  than 
to  speak  and  read  the  English  language,  to  recite  the  first  paragraph 
of  the  Declaration  of  Independence,  and  sing  '  My  Country,  Tis  of 
Thee,'  I  think  we  shall  have  made  their  stay  in  the  hospital  of  some 
advantage  to  them," 

During  the  past  16  months  we  have  had  several  hundred  of  these 
children.  At  present  there  are  150  in  classes.  When  they  go  into 
these  classes  they  can't  talk  a  word  of  English,  but  in  about  six 
weeks  they  begin  to  talk*  it.  We  teach  them  not  only  English  but 
other  things.  They  are  given  toothbrush  drills,  instruction  in  what 
to  eat  at  the  table  and  why,  what  advantage  to  them  there  is  in  this 
instruction,  etc.  We  are  trying  to  give  them,  in  a  brief  period  in 
which  we  come  in  contact  with  them,  a  little  insight  not  only  of  the 
ideals  of  America  but  the  way  they  should  live  in  America.  Twenty- 
nine  per  cent  of  the  total  population  of  the  city  of  New  York  is 
foreign  bom.  Those  of  us  who  are  born  here,  and  especially  in  the 
cities  along  the  Atlantic  seaport,  should  realize  that,  from  a  public 
health  standpoint,  the  immigrant  is  of  great  importance;  his  in- 
fluence on  the  future  life  and  safety  of  the  country  is  tremendous. 

I  believe  that  this  idea  of  practical  instruction  should  be  carried 
into  the  cities  and  into  the  communities  in  some  way,  not  in  a  dicta- 
torial manner  or  in  the  form  of  an  edict,  but  in  the  form  of  pleasing 
instruction,  and  I  believe  it  can  be  done.  In  my  own  family,  ex- 
perience has  taught  me  that  there  are  avenues  of  interesting  children 
in  public  health  that  perhaps  have  not  been  utilized  to  the  extent  to 
which  they  should  have  been.  I  have  in  mind  the  Boy  Scouts,  Girl 
Scouts,  and  Camp  Fire  Girls.  My  daughter  is  a  member  of  one  of 
^he  camp  fires.  I  am  amazed  at  times  at  the  methods  they  take 
and  at  the  benefits  they  accomplish.  The  leader  in  my  community 
can  have  a  greater  influence  almost  than  her  parents  can.  My 
daughter  will  sleep  with  her  windows  open  and  has  not  slept  with 
them  down  for  the  last  six  months  because  she  got  a  certain  colored 
marble  for  not  doing  so.  The  girls  are  taken  out  on  hikes.  They 
are  given  nature  studies  and  talks  on  hygiene,  and  for  remembering 
what  is  told  them  they  get  marbles.  My  daughter  has  earned 
a  whole  bag  of  marbles,  and  I  don't  know  what  they  mean  but  she 
does. 
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If  we  could  take  these  ideas  and  associate  ourselves  with  such 
agencies,  then  use  them  aiid  give  them  the  ideas  we  want  to  convey 
to  the  children  I  think  we  would  find  we  had  a  great  arm  of  useful- 
ness that  has  not  been  used  to  the  fullest  extent. 

The  Chairman.  Dr.  Kerr's  reminiscing  about  the  first  meeting 
calls  to  those  of  us  who  are  older  the  days  when  we  spent  most  of 
our  time  on  embalming  and  transportation  of  the  dead. 

Dr.  CiARK.  I  wish  to  say  that  the  time  allotted  to  us  was  so  fully 
taken  up  in  describing  to  you  the  work  of  the  service  in  child  hygiene 
during  the  past  year  that  we  did  not  attempt  to  dwell  on  individual 
child  welfare  problems.  We  have  not  been  unmindful  of  school  in- 
spection, follow-up  work,  establishment  of  clinics  for  prenatal  and 
infant  care,  the  problems  of  mouth  hygiene  as  related  to  the  health  of 
children,  and  a  host  of  other  child  hygiene  problems  which  might 
be  mentioned. 

We  do  wish  to  emphasize  particularly  the  relationship  of  child 
health  work  to  all  forms  of  health  activity.  Dr.  Kerr  has  menticmed 
the  work  that  he  is  doing  among  children  in  connection  with  tiie 
examination  of  arriving  immigrants.  The  control  of  venereal  dis- 
eases is  intimately  associated  with  blindness  and  infant  mortality. 
The  work  which  the  service 'has  recently  been  engaged  in  in  the 
city  of  Washington  in  cooperation  with  the  juvenile  court  in  deter- 
mining the  mental  and  physical  status  of  delinquents  also  shows  this 
interrelationship.  A  routine  Wassermann  and  physical  examina- 
tion of  these  delinquents  showed  that  approximately  2  per  cent  of 
the  white  boys,  4  per  cent  of  the  colored  boys,  7  per  cent  of  the  white 
girls,  and  22  per  cent  of  the  colored  girls  were  suffering  from  venereal 
diseases. 

With  regard  to  nutrition  work,  I  was  especially  impressed,  during 
a  recent  visit  to  Mississippi,  by  the  work  done  there  by  Dr.  Leathers. 
Dr.  Leathers  employs  a  very  capable  nutrition  worker  who  visits  the 
conmiunities  and  gives  instruction  in  nutrition.  In  one  of  the  coun- 
ties visited  by  us  we  found  that  of  2,270  children  only  4  children  came 
up  to  a  prescribed  minimum  health  standard.  Of  the  large  number  of 
children  who  were  below  the  standard,  a  great  number  of  them  were 
obviously  undernourished.  This  particular  county  is  probably  the 
most  heavily  infected  with  hookworm  of  any  county  in  the  State. 
This  again  shows  markedly  the  interrelationship  of  all  health 
problems,  because  the  physical  health  of  the  children  of  this  com- 
munity, from  the  standpoint  of  nutrition,  can  not  be  restored  without 
the  eradication  of  hookworm,  which  is  one  of  the  major  health 
problems  of  the  State. 
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'-Mr.  STDEKfiTRiGKER.  There  is  one  suggestion,  Mr.  Chairman,  that 
I  would  like  to  put  before  the  conference.  If  I  am  informed  cor- 
rectly, as  a  result  of  the  report  of  the  committee  on  morbidity  re 
turns  a  resolution  was  put  before  the  conference  yesterday  regard- 
ing the  establishment  of  a  morbidity  registration  area.  We  have  been 
gathering  statistical  data  to  see  what  we  could  do  along  that  line, 
but  we  have  found  out  that  a  morbidity  registration  area  is  not  some-  > 
thing  you  can  create  by  a  wave  of  the  hand.  It  is  something  for 
which  you  must  have  a  basis  and  a  definite  understanding  of  what  we 
are  working  for.  I  am  not  going  to  take  the  time  to  go  into  details, 
but  fundamentally  we  must  have  some  standard  on  which  we -all 
agree  and  to  which  States  and  communities  must  come  up  in  order  to 
enter  the  morbidity  registration  area.  It  seems  to  me  that  it  is  the 
province  of  this  conference  of  State  health  officers  to  suggest  a  policy 
and  to  work  out  such  a  standard.  I  think  Dr.  Fulton  brought  out 
in  his  discussion  a  suggestion  for  one  such  standard — that  is,  the 
fatality  rate.  Another  suggestion  has  been  made  in  the  publications 
that  we  take  the  morbidity  reports  from  certain  diseases  in  some  citf 
or  State  where  registration  is  supposed  to  be  good  and  use  that  as  a 
standard.  Or  we  can  do  probably  what  is  even  better,  follow  the 
lines  of  the  mortality  registration  area  and  establish  a  standard  for 
certain  diseases  by  actual  surveys  of  sample  populations.  This  is  a 
matter  upon  which  we  will  have  to  agree  if  we  are  going  to  do 
anything  along  the  lines  of  the  establishment  of  a  morbidity  registra- 
tion area. 

I  would  like  to  suggest,  Mr.  Chairman,  that  a  committee  be  ap- 
pointed of  State  health  officers  to  work  with  the  Public  Health  Serv- 
ice, particularly  the  Division  of  Sanitary  Reports  and  Statistics,  to 
work  out  practical  suggestions  for  a  standard.  We  can  not  do  any- 
thing before  such  a  standard  is  formulated  and  I  offer  that  as  a  prac- 
tical suggestion. 

(It  was  moved  and  the  motion  carried  that  a  committee  be  ap- 
pointed of  State  health  officers  to  cooperate  and  collaborate  with  Mr. 
Sydenstricker  of  the  Public  Health  Service  in  this  matter,  the 
committee  to  be  appointed  later  by  Dr.  Gumming.) 

FEDERAL  HEALTH  POLICIES. 

Dr.  CrMMiNO.  The  Conference  of  State  and  Provincial  Health 
Authorities  very  kindly  asked  me  to  read  a  paper  to  them  at  their 
meeting  on  Thursday  in  which  this  subject  was  covered,  and  I  will 
not  detain  you  further  than  to  say  that  the  service  will  continue  to 
endeavor  to  cooperate  with  the  State  health  authorities  during  the 
coming  year  in  every  way  possible. 


.^j^ 


TUBERCULOSIS.  141 

The  next  subject  is  "Tuberculosis — ^the  necessity  of  developing 
local  facilities  in  every  community  for  diagnostic  and  treatment 
purposes — The  tuberculosis  ward  in  every  general  hospital  a  neces- 
sity," the  discussion  to  be  opened  by  Dr.  Smith  of  tlie  Public  Health 
Service. 

.     TUBERCULOSIS. 

Dr.  Smith.  I  take  it  for  granted  that  there  is  no  one  here  who  is 
satisfied  with  the  tuberculosis  campaign  as  it  is  at  present.  You 
know  the  history  of  the  tuberculosis  campaign — they  discovered  the  ' 
bacillus;  posted  antispit  signs;  built  some  hospitals;  provided  for 
the  disease  to  be  reported — ^relegated  the  matter  to  the  specialists  and 
promptly  forgot  about  it.  We  have  built  special  hospitals  in  special 
places — often  remote  places — in  special  climates.  We  have  de- 
pended upon  a  few  special  workers  to  solve  the  tuberculosis  prob- 
lem. The  average  doctor  is  not  interested  in  tuberculosis.  He 
does  not  understand  tuberculosis,  and  he  is  bored  by  tuberculosis. 
If  he  is  so  unfortunate  (and  he  considers  it  imfortunate)  as  to  make 
a  diagnosis  of  tuberculosis  he  promptly,  in  his  helplessness,  pre- 
scribes a  change  of  climate  to  get  rid  of  the  patient.  It  does  not 
make  any  difference  whether  that  patient  lives  in  the  hills  of  New 
England,  the  prairies  of  the  Middle  West,  or  the  orange  groves  of 
the  South,  it  is  a  change  that  is  prescribed.  That  is  the  attitude  of 
the  average  doctor,  his  incompetent  and  helpless  attitude. 

One  problem  in  tuberculosis  to-day  is  to  popularize  treatment  in 
the  home  climate  to  prevent  the  migration  of  the  tuberculous.  To 
popularize  home  treatment  we  must  unteach  something  that  we 
have  taught  tuberculous  patients  for  twenty  years.  The  time  has 
passed  when  we  can  build  a  pauper  hospital  for  tuberculosis  and 
feel  that  we  have  done  our  duty  although  there  are  doctors  still  living 
who  believe  it.  Our  campaign  at  present  is  very  much  as  though, 
instead  of  sending  2,000,000  troops  to  France,  we  had  sent  over  some 
stretcher  bearers.  We  are  not  carrying  on  a  constructive  campaign 
against  tuberculosis. 

Now  the  tuberculosis  death  rate  is  falling  but  this  is  due  to  many 
cautes.  The  reduction  of  infection  in  tuberculosis  is  part  of  the 
general  campaign  in  the  reduction  of  all  infectious  diseases.  Where- 
ever  the  incidence  of  the  other  disease  falls,  there  the  incidence  of 
tuberculosis  falls  also,  so  it  is  really  a  by-product  of  the  campaign 
that  is  being  made  against  all  diseases,  and  we  ought  not  to  be 
satisfied  with  that 

There  are  two  things  which  this  body  of  health  officers  can  do — 
first,  get  the  medical  schools  to  teach  tuberculosis  properly ;  second, 
interest  the  general  hospitals  and  the  family  doctor  in  the  subject. 
The  average  doctor  is  not  interested  in  tuberculosis — ^he  must  be 
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interested.  In  the  medical  school  he  should  become  proficient  in 
tuberculosis  before  he  gets  his  diploma.  It  is  only  by  holding  over 
an  undergraduate  the  fear  of  flunking  that  we  can  induce  him 
to  study  tuberculosis.  The  Surgeon  General  recently  caused  all 
medical  schools  in  the  United  States  to  be  circularized  and  through 
a  questionnaire  it  was  ascertained  that  there  are  only  three  medical 
schools  in  the  United  States  that  have  professorships  in  tuberculosis, 
one  is  Tufts  Medical  School  here  in  Boston,  one  is  the  Homeopathic 
College  in  Chicago,  and  one  is  a  little  school  in  Tennessee.  There 
'  are  four  others,  making  a  total  of  seven,  that  count  tuberculosis  as  s 
major  subject.  In  only  seven  medical  schools  in  the  United  States 
does  a  man  have  to  pass  a  special  examination  in  tuberculosis  before 
he  gets  his  diploma.  In  six  others  there  are  assistant  professorships, 
and  in  three  more  special  instructors.  The  average  amount  of  time 
spent  on  tuberculosis  is  only  one  hour  per  week  for  eight  months. 
The  amount  of  training  in  physical  examination  averages  also  ap- 
proximately one  hour  per  week  for  one  school  year,  ranging  from 
nothing  up  to  92  hours  instruction. 

The  subject  of  surgery  is  well  taught  in  the  schools,  as  it  should 
be.  There  are  seven  professorships  in  surgery  in  most  medical 
schools.  Why  is  that?  It  is  because  this  country  experienced  a 
revival  in  surgery  some  years  ago.  It  became  fashionable  for  every 
man  who  went  to  medical  school  to  become  a  surgeon.  The  cere- 
monious hand  washing,  the  dramatic  incision,  the  averted  tragedy, 
the  quick  recovery,  and  the  monetary  fee  inspired  every  man  to  be 
a  surgeon.  The  medical  schools  at  the  present  time  resent,  rathei' 
naturally,  the  demands  which  are  being  made  upon  them.  But,  in 
demanding  a  professorship  in  tuberculosis  you  may  be  quite  sure  that 
you  are  absolutely  right.  There  is  at  the  present  time  scarcely  a 
crossroads  town  in  this  country  which  has  not  a  mfm  reputed  to  be 
skilled  in  removing  the  appendix,  but  you  have  to  search  the  largest 
cities  to  find  men  capable  of  making  early  diagnosis  of  tuberculosis 
and  of  carrying  out  proper  treatment.  The  health  officers,  more 
than  any  other  class  of  men,  are  in  a  position  to  encourage  the  medi- 
cal schools  and  stimulate  the  doctors  to  better  preparedness  in  this 
branch  of  medicine. 

If  a  man  develops  tuberculosis  what  may  he  do?  If  he  is  poor 
he  is  sent  to  the  local  or  county  sanatorium ;  if  rich,  to  Colorado  or 
some  distant  place,  but  if  he  is  imfortunately  neither  rich  nor  poor 
he  is  in  difficulties  because  there  are  few  hospitals  where  the  person  of 
moderate  means  may  receive  adequate  care  for  tuberculosis.  The 
average  nurse  in  a  general  hospital  is  unskilled  in  the  care  of  tuberca* 
lous  patients.  She  does  not  even  know  how  to  keep  a  patient  warm 
out  of  doors;  she  does  not  know  the  meaning  of  absolute  'rest 
Moreover  the  average  general  hospital  excludes  the  tuberculous  pa- 
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tient.  One  of  the  things  which  this  body  may  do  through  its  weight, 
and  it  is  weight  that  will  count,  is  in  encouraging  the  general  hos- 
pitals in  this  country  to  receive  tuberculous  patients  in  special  wards 
and  special  rooms.  If  this  is  done  the  doctors  in  a  community  will 
become  familiar  with  tuberculosis.  They  will  see  the  results  of  treat- 
ment, and  there  will  grow  up  in  the  hospitals  and  the  community  first 
a  toleration,  next  an  interest,  and  then  proficiency  in  the  treatment 
of  tuberculosis  in  the  home  climate. 

The  Surgeon  General  recently  caused  all  the  hospitals  in  the 
United  States  to  be  interrogated  as  to  their  attitude  toward  tubercu- 
lous patients.  The  replies  were  surprising.  The  hospital  is  leading 
the.  procession — it  is  just  a  little  ahead  of  the,  average  family  doctor 
in  tolerance  and  general  knowledge  of  the  tuberculosis  question. 
Out  of  3,900  general  hospitals  in  the  United  States  circularized, 
1,400  replied.  To  the  question  "Do  you  admit  tuberculosis  patients?" 
only  50  per  cent  said  "  No."  The  reasons  given  were  various.  In 
the  very  conservative  East  they  took  pains  to  explain  to  us  that  they 
felt  it  their  duty  to  protect  the  other  patients  in  the  hospital.  One 
little  hospital  in  Arkansas  said  "  No,  we  have  a  training  school  for 
nurses  and  we  would  not  think  of  exposing  them  to  infection."  In 
such  States  as  Colorado,  California,  New  Mexico,  and  Arizona  there 
was  a  very  encouraging  response — ^the  general  hospitals  did  admit 
tuberculosis  cases.  Such  replies  as  "  Yes,  we  admit  them  to  private 
rooms  and  we  fumigate  these  rooms  afterward  "  were  received.  Ap- 
proximately 60  per  cent  said  that  they  do  admit  tuberculosis  patients 
under  certain  circumstances.  Many  admit  tuberculosis  patients  as  a 
routine  practice.  They  state,  and  should  be  proud  to  say,  that  they 
admit  tuberculosis  patients  to  their  general  wards  or  private  rooms 
as  a  routine  practice.  There  were  not  as  many  hospitals  admitting 
tuberculous  patients  as  a  routine  practice  as  admitted  them  as  an 
emergency  measure.  It  seemed  evident  in  reviewing  these  1,400 
reports  that  these  hospitals  were  anxious  for  you  health  officers  to 
sanction  the  admission  of  tuberculous  patients  to  general  hospitals. 
Such  a  policy  would  not  only  provide  additional  and  convenient 
facilities  for  patients  unwilling  or  unsuitable  to  be  sent  away  to  spe- 
cial tuberculosis  hospitals,  but  it  would  tend  to  identify  the  general 
practitioner  with  the  tuberculosis  program.  It  would  encourage  the 
construction  of  general  hospitals  in  small  cities  or  in  counties  now 
unable  to  support  two  institutions.  It  would,  moreover,  popularize 
the  home  climate  and  assist  materially  in  preventing  those  unfortu- 
nate migrations  which  have  resulted  in  so  many  hardships  to  tubercu- 
lous patients  and  in  embarrassment  to  the  communities  to  which  they 
resort. 

l)r.  DowLiNG.  I  do  not  know  whether  it  is  feasible  at  this  time  to 
refer  to  folio  6,  section  7,  of  the  Quarantine  Regulations.    There  is 
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a  regulation  which  prohibits  the  travel  of  tuberculous  patients  ex- 
cept under  certain  requirements.  It  seems  to  me  it  would  not  be  a 
bad  idea  for  the  Public  Health  Service  to  bring  this  to  the  attention 
of  the  public  again  as  a  general  reminder.  I  think  it  would  attract 
some  attention  and  act  as  a  stimulus  that  we  have  not  as  yet  had.  I 
may  say  that  we  have  with  us  Dr.  Seemann^  who  is  a  member  of  the 
Louisiana  State  tuberculosis  commission  and  who,  through  his  ex- 
perience, might  throw  some  light  on  the  subject. 

Dr.  Seemann.  I  was  very  much  surprised  indeed  to  hear  some  of 
the  remarks  of  Dr.  Smith.  I  have  not  had  the  opportunity  to  get 
the  information  which  he  has  had  in  regard  to  the  teaching  of  tuber- 
culosis in  the  medical  schools,  but  I  can  not  conceive  of  its  being  pos- 
sible for  a  school  of  medicine  with  the  high  cost  of  teaching  at  the 
present  time,  where  they  are  running  behind  all  the  time,  to  have 
a  special  chair  on  tuberculosis,  any  more  than  they  could  have  one 
on  whooping  cough,  or  one  on  syphilis,  or  one  on  the  various  types 
of  infection.  Down  at  Tulane  University,  with  which  I  am  most 
familiar,  I  am  sure  I  can  say  the  students  get  quite  more  than  one 
hour  a  week  of  diagnosis  of  tuberculosis.  Physical  diagnosis  is  of 
course  most  important,  and  if  a  man  knows  how  to  tell  ordinary 
pneumonia  or  bronchitis,  and  finally  arrives  by  elimination  to  tl» 
conclusion  that  he  is  dealing  with  tuberculosis,  he  is  getting  instruc- 
tion in  tuberculosis,  although  it  may  not  be  so  designated. 

With  regard  to  hospitals,  we  have  in  our  city  one  big  charity  hos- 
pital. We  have  one  department  in  which  tuberculous  individuals  are 
received  up  to  the  capacity  of  the  wards.  The  only  thing  that  keeps 
any  person  out  of  this  hospital  is  the  fact  that  the  room  which  he 
would  require  is  not  available.  I  would  like  to  know  whether  Dr. 
Smith  objected  absolutely  to  a  hospital  for  tuberculosis  being  estab- 
lished as  a  unit  per  se — whether  he  thought  it  was  detrimental  to  the 
cause  of  having  patients  received  in  general  hospitals. 

We  are  now  working  for  the  establishment  of  a  hospital  for  the 
care  of  advanced  cases  of  tuberculosis,  whom  I  regard  as  the  most 
potent  factor  in  the  spread  of  tuberculosis  on  account  of  the  ftict  that 
they  are  in  daily  contact  with  children.  I  have  had  so  much  contact 
with  tuberculosis  that  I  believe  adults  have  little  to  fear  from  it  as 
far  as  getting  infected  is  concerned.  The  ones  we  must  protect  are 
the  children,  and  to  permit  the  tuberculous  father  or  mother  to  re- 
main in  daily  contact  with  these  children  is  certainly  a  very 
dangerous  procedure  to  be  permitted  to  continue.  I  regard  tuber- 
culosis as  a  good  many  persons  with  whom  I  have  had  conversation 
regard  it,  as  a  question  of  repeated,  constant,  large  dosage,  implanted 
on  soil  that  is  susceptible.  When  the  soil  is  improved  in  resistance 
or  when  the  amount  of  dosage  is  decreased,  we  have  hope  of  the 


TUBERCULOSIS.  145 

amelioration  of  infection,  and  that  is  one  of  the  great  big  things  for 
us  to  strive  for.  By  corralling,  by  segregating  those  people  who  are 
adding  millions  and  millions  of  bacilli  per  day  where  they  will  be 
potentially  dangerous  is  the  quickest  method  to  relieve  the  situation. 
You  can  do  that  a  good  deal  quicker  by  concentrating  on  that  point 
and  by  establishing  a  hospital  for  that  purpose  than  by  trying  to 
overload  a  general  hospital  with  poor  facilities  for  the  care  of  the 
patient. 

Dr.  LuMSDEN.  The  conference  has  been  very  generous  to  me  in  time, 
but  I  can  not  refrain  from  rising  at  this  point  in  the  conference  to 
express  my  personal  appreciation  of  the  gospel  of  hope  which  Dr. 
Smith  has  preached  consistently  and  persistently  to  the  tuberculous 
patient.  About  1907  one  of  Dr.  Smith's  fellow  workers  in  the  Public 
Health  Service  had  active  tuberculosis.  He  consulted  a  number  of 
learned  doctors  and  the  advice  gener^rlly  was  to  go  to  New  Mexico, 
go  to  Arizona,  go  to  Colorado,  go  to  California,  or  go  somewhere. 
This  patient  fortunately  came  under  the  judgment  of  Dr.  Smith  and 
Dr.  Smith  said,  "Stay  home  and  go  on  with  your  work,  increase 
your  rest,  increase  your  food,  properly  and  legitimately,  and  go  on 
with  your  business."  That  man  followed  Dr.  Smith's  advice  and  he 
made  an  apparently  complete  recovery.  I  am  glad,  as  I  believe 
many  other  ex-tuberculous  patients  in  the  United  States  are,  to- 
indorse  the  encouraging  and  logical  principles  which  Dr.  Smith 
advocates. 

Dr.  Leathers.  There  is  just  one  point  I  wanted  to  make  and  that 
is  I  do  not  believe  that  Dr.  Smith  is  in  any  sense  incorrect  in  regard 
to  his  statement  relative  to  the  training  of  physicians  in  the  diagnosis 
of  tuberculosis.  During  the  last  session  of  the  Mississippi  Legisla- 
ture we  secured  about  a  million  and  a  half  dollars  for  tuberculosis, 
and  we  are  trying  to  develop  a  sanatorium  for  the  treatment  of  the 
patient  and  the  instruction  of  the  physician.  We  have  the  point  of 
view  that  this  institution  will  be  a  school  of  instruction  rather  than 
one  of  treatment.  We  feel  we  want  our  tuberculous  population 
educated  in  the  proper  way  to  care  for  themselves  and  our  physicians 
educated  in  the  care  of  the  cases  through  this  institution.  The  super- 
intendent of  that  institution  has  had  tuberculosis,  and  he  has  had 
considerable  opportunity  to  observe  the  training  which  has  been 
received  by  medical  students  and  physicians  at  the  various  medical 
schools  and  he  tells  me  that  practically  all  of  the  physicians  with 
whom  he  deals  have  scarce  the  ability  to  diagnose  tuberculosis  at  the 
proper  time,  which  is  of  course  in  the  early  stages.  Even  though 
these  students  get  a  certain  kind  of  training  which  doubtless  is  good 
training  in  that  particular  subject  at  the  same  time  the  outstanding 
fact  exists  that  these  students  who  come  out  of  medical  schools  have 
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certainly  not  been  trained  exactly  along  this  line  and  they  are  not 
competent  to  diagnose  tuberculosis — and  that  is  the  point  which  I 
think  Dr.  Smith  intended  to  emphasize.  The  course  in  diagnosis 
does  not  seem  to  fit  the  men  properly  in  diagnosis  of  this  disease^ 
regardless  of  all  the  efforts  made  and  training  in  this  subject.  So 
far  as  the  problem  of  tuberculosis  is  concerned,  the  most  serious 
difficulty  is  to  train  the  physician  now  practicing  in  tiie  diagnosis  of 
the  disease  at  the  proper  stage. 

Dr.  Snow.  I  come  from  along  back  in  that  stage  of  this  conference 
of  the  embalming  discussions  and  of  those  old  faces  which  Dr.  Kerr 
sees  here,  and  I  think  it  would  interest  some,  certainly  myself,  to  get 
Dr.  Fulton  on  his  feet.  From  his  wide  experience  and  wide  observa- 
tion of  this  movement  aU  over  the  world  I  feel  we  would  benefit  by 
his  comments  on  Dr.  Smith's  paper. 

Dr.  Gumming.  Dr.  Fulton  ^  one  of  the  pioneers,  altiioogfa  he  is 
such  a  young  man,  in  this  fight  against  tuberculosis. 

Dr.  Fui/roN.  I  thank  you  very  much  for  the  compliment  implied, 
and  I  will  thank  you  more  kindly  when  you  give  me  permission  to 
sit  down. 

I  do  not  consider  myself  in  any  way  qualified  to  discuss  Dr.  Smiths 
paper  which  concerns  itself  with  the  education  of  men  with  a  higher 
amount  of  knowledge  concerning  tuberculosis  than  they  seem  to  get 
under  the  present  conditions.  I  think  that  it  would  be  necessarily 
adding  very  much  to  what  is  already  a  very  heavy  load  carried  by 
all  medical  schools  which  attempt  to  teach  a  man  in  four  years  to  be 
an  average  good,  all-around  physician.  The  tendency  to  specialize 
has  been  emphasized  in  the  course  of  the  discussion  and  has  even  been 
criticized,  and  I  think  quite  rightly  so.  I  can  imagine  the  practical 
value  in  a  full  professorship  of  such  a  subject  as  tuberculosis.  I  can 
imagine  a  fairly  good  medical  student,  with  the  ordinary  clinical 
facilities,  getting  through  without  having  what  is  an  essential  knowl- 
edge of  the  diagnosis  of  tuberculosis,  even  a  pulmonary  tuberculosis, 
in  the  relatively  early  stages.  If  you  want  to  make  a  diagnosis  of 
that  sort  that  is  complete,  conclusive,  and  quantitative,  it  is  quite  an 
undertaking.  All  that  most  medical  schools  can  be  expected  to  do 
is  to  bring  a  man  to  the  point  where  he  will  be  able  to  see  the  prob- 
ability that  a  patient  has  tuberculosis  and  will  have  the  intelligence 
to  make  the  further  diagnosis.  I  think  that  is  the  case  not  only  with 
the  case  of  tuberculosis,  but  in  other  conditions,  such  as  malignancy 
or  diabetes,  and  understanding  the  multitudinous  complications  of 
medical  education  in  these  days  I  do  not  think  they  can  be  expected 
to  send  out  a  man  who  will  be  able  to  make  a  diagnosis  of  a  nutri- 
tional disease,  or  many  chronic  diseases,  which  are  in  these  days 
quite  easily  referred,  even  in  cities  of  no  great  size,  to  specialists. 
The  specialist  is  a  very  generalized  modem  production  of  medical 
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education  and  perhaps  we  are  overspecializing.  I  think  that  all  the 
specialties  bid,  to  quite  an  extent,  to  limit  or  cut  down  a  man's  field 
of  activity.  The  practice  of  public  health  itself  necessarily  excludes 
a  really  all-round  knowledge  of  medicine.  You  may  have  had  it  at 
one  time.  I  used  to  imagine  that  I  was  qualified  as  an  internist,  in 
fact  I  was  an  internist,  but  I  would  be  shocked  to  death  if  I  was 
stopped  to  give  aid  on  the  street  at  the  present  time. 

Dr.  SMrrH.  Replying  to  the  first  inquiry,  I  would  not  like  to  be 
understood  as  disparaging  the  necessity  of  special  institutions  or 
specialists  in  tuberculosis.  None  of  us  here,  of  course,  needs  to  be 
told  that  Tulane  is  one  of  the  best  medical  schools  in  the  United 
States.  I  think,  however,  that  this  is  really  an  illustration  of  the 
reaction  which  we  are  going  to  get  from  medical  schools,  at  first,  but 
which  I  hope  will  be  quite  different  from  the  response  which  they 
will  give  later. 

If  you  will  reflect  you  will  see  that  tuberculosis,  which  ranks 
second  only  in  importance  in  causes  of  death,  which  causes  160,000 
deaths  in  the  United  States  in  a  year  and  one-third  of  all  the  deaths 
occurring  between  30  and  40,  ranks  a  professorship.  I  hope  that 
medical  schools  will  overcome  the  irritation  which  they  always  evi- 
dence to  further  demands  on  their  time  and  will  see  their  way  clear 
to  grant  professorships. 

Dr.  McLauohun.  It  seems  to  me  that  Dr.  Smith  brought  out  in 
his  very  sane  and  logical  discussion  of  this  subject  two  points,  one 
of  which  attracted  attention  and  one  of  which  either  escaped  notice 
or  was  at  least  not  discussed.  The  one  as  to  medical  education  was 
discussed.  The  cold,  hard  facts  are  these:  When  you  get  out  into 
the  problem  of  handling  tuberculosis  as  a  problem.  Dr.  Smith  is 
exactly  right.  Our  preventive  work  is  rudimentary.  The  other 
point  is  that  we  have  got  to  do  something  besides  hospitalize  people 
to  stop  tuberculosis.  The  point  which  Dr.  Smith  brought  out  and 
which  was  not  discussed  is  this :  We  have  got  to  come  to  home  treat- 
ment in  tuberculosis.  I  feel  I  can  say,  particularly  because  of  my 
experience  here  in  Massachusetts  where  we  have  possibly  a  more 
advanced  hospitalization  program  than  in  other  States,  where  we 
have  four  State  sanatoria,  county  institutions,  and  in  each  munici- 
pality of  10,000  or  more  a  tuberculosis  dispensary,  that  first  the 
specialists  were  not  available  to  make  an  early  diagnosis;  and  the 
second  point  was  that  even  if  we  had  hospital  beds,  people  would  not 
come  to  them.  There  was  a  man  in  Boston,  a  pioneer  in  this  work, 
by  the  name  of  Pratt,  who  conducted  a  class  in  home  treatment  and 
who  had  most  remarkable  results  in  the  treatment  of  patients  in  their 
homes.  They  did  as  he  told  them,  and  were  ready  and  willing  to  do 
as  they  were  told.  To  my  mind,  Dr.  Smith  stated  very  clearly,  and 
it  escaped  observation  or  at  least  escaped  discussion,  that  we  have 
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got  to  have  some  system  of  treating  people  in  their  homes  and  not 
transporting  them  even  a  distance  of  50  miles. 

Dr.  Caret.  We  in  Massachusetts  have  hospitals  for  tuberculosis 
and  medical  schools  with  a  full  professorship  in  tuberculosis.  Wc 
have  not,  up  to  the  past  year,  been  able  to  get  the  medical  men  of 
Massachusetts  thoroughly  interested  in  tuberculosis,  but  we  have 
started  a  campaign  which  we  believe  will  interest  them,  which  will 
educate  them,  and  which  ought  to  produce  tremendous  results.  We 
have  4  State  sanatoria  and  6  county  institutions  and  20  municipali- 
ties of  50,000  or  thereabouts  maintaining  hospitals,  and  54  clinics  or 
dispensaries  with  more  or  less  adequate  nursing  service.  We  are  con- 
vinced that  future  advancement  in  tuberculosis  work  will  be  in  three 
main  groups.  First,  that  we  must  interest  and  teach  the  general 
practitioner  methods  of  modern  tuberculosis  control,  and  we  started 
our  plan  in  the  following  way:  We  have  chosen  16  dispensaries  in 
various  sections  of  the  State  to  which  a  member  of  our  tuberculosis 
staff  at  one  of  our  sanatoria  will  make  a  visit  each  week.  Secondarily, 
Dr.  Champion's  division  of  hygiene  is  intensifying  on  nutritional 
work.  Third,  my  corps  of  district  health  officers  and  nursing  assist- 
ants are  intensifying  on  field  investigation.  It  appears  that  we  are 
making  progress  and  we  are  approaching  the  proper  solution  of  the 
tuberculosis  problem  in  Massachusetts.  I  was  a  little  amused  at  Dr. 
Leathers's  statement  that  he  was  going  to  teach  people  how  to  take 
care  of  themselves  in  his  sanatoria.  We  have  people  in  our  sanatoria 
that  have  been  there  for  years,  and  it  is  a  tremendous  mistake,  but 
it  is  almost  impossible  to  get  people  out  of  a  sanatorium  if  they  ait 
willing  to  stay  there.  Certainly  the  function  of  a  sanatorium  should 
be  to  teach  the  individual  how  to  take  care  of  himself  and  then  take 
him  home  and  see  that  he  does  it. 

SOCIAL  SERVICE  IN  PUBLIC  HEALTH  WORK. 

(Dr.  Dowling  read  the  following  paper:) 

I  think  that  in  all  efforts  to  control  disease  the  sociological  a^>ects  taa^e 
received  a  comparatively  small  amount  of  attention.  The  medical  eod  of 
disease  prevention  I  recognize  as  of  paramount  importance,  but  without  mofv 
adequate  social  control  it  is  difficult  to  see  how  results  can  be  made  permanent 
This,  I  believe,  applies  especially  to  yenereal  work,  the  medical  aspect  of 
which  is  virtually  complete  in  the  majority  of  States.  We  all  recognise  the 
necessity  for  apprehension  and  control  of  the  disseminator  of  syphUis  and 
gonorrhea,  but  so  far  these  efforts  have  been  directed  toward  the  apprehend- 
ing and  examination  of  infected  men  and  women,  principally  women,  and  then 
after  a  course  of  treatment,  which  is  supposed  to  render  them  harmless,  they 
are  allowed  their  freedom.  How  about  those  who  come  to  the  clinics  and 
undergo  treatment  for  a  varying  period?  They  are  allowed  to  do  as  they  pleaaeL 
Aside  from  a  few  leaflets,  little,  if  any,  instruction  is  given  them  in  the  nature 
and  cause  of  syphilis  and  gonorrhea.  No  one  goes  to  their  homes  to  find  oot 
what  conditions  obtain  in  the  family,  whether  or  not  there  are  young  childreD 
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living  in  intimate  contact  with  the  infected  ones  who  may  suffer  innocently.  Nor 
is  the  bearing  of  a  syphilitic  infection  on  the  health  and  happiness  of  future 
generations  explained  to  adults.  Nothing  short  of  a  properly  organized  follow- 
up  system  can  clinch  the  results  of  medical  treatment.  I  regard  it  as  a  very 
necessary  adjunct. 

Another  phase  of  medical  work  in  which  the  social  worker  must  inevitably 
occupy  a  very  prominent  place  Is  in  the  handling  of  drug  addicts.  I  need  not  tell 
you  that  a  man  or  woman  taken  off  his  or  her  drug  is  not  cured  in  the  hospital. 
7he  moral  fiber  and  the  depleted  resistance  to  temptation,  as  well  as  the  indi- 
vidual's  stamina  and  tendency  to  relapse  at  the  first  encounter  with  life's 
difficulties,  must  be  rebuilt  on  a  firm  foundation.  This  takes  patience  and  time, 
and  it  takes  people  with  tact  and  energy  and  devotion  to  what  must  often  appear 
a  hopeless  task.  The  educated  social  worker  in  a  follow-up  system  is  the  only 
person  peculiarly  fitted  for  such  purpose.  He  is  a  necessary  adjunct,  if  this 
kind  of  work  is  not  to  be  a  dead  failure. 

It  is  not  casting  any  refiection  on  State  boards  of  health  or  the  Public  Health 
Service  to  say  that  their  work  has  been  conservative.  Logically,  the  work  of  the 
latter  is  largely  medical.  The  service  has  had  a  corps  of  devoted  men  whose 
research  is  of  incalculable  benefit,  and  whose  instructloh  to  the  people  with 
health  propaganda  has  been  excellent.  State  boards  have  done  good  work  in 
education  as  well  as  other  lines.  But  an  adequate  follow-up  system  to  keep 
up  the  popular  interest  and  to  stimulate  individual  effort  is  of  equal  importance. 
It  is  quite  possible  that  the  best  results  can  be  obtained  by  closer  association  with 
organizations  whose  main  efforts  are  directed  along  sociological  and  public 
welfare  lines.  I  think  that  a  mutual  understanding  can  be  reached  through 
the  exercise  of  perfect  frankness  on  both  sides,  for  mutual  and  popular  benefit. 
Only  by  such  cooperation  and  correlation  of  effort  can  the  results  of  medical 
work  be  made  a  lasting  boon  to  humanity. 

Dr.  LuMspEK.  Dr.  Dowling's  paper  was  so  succinct  that  I  am  not 
sure  I  grasped  fully  the  argument  made  in  it.  I  have  been  under 
the  impression  that  there  is  some  difficulty  in  separating  public 
health  service  from  social  service.  When  Dr.  Dowling  spoke  of  the 
necessity  of  having  social  service  follow  up  the  health  service  I 
wondered  if  in  Louisiana  those  engaged  in  the  health  service  do 
not  consider  the  social  conditions,  and  the  economic  conditions,  and 
the  religious  conditions,  and  the  educational  conditions  obtaining 
in  the  homes  to  which  the  health  service  is  extended  and  carry  out 
a  follow-up  system  of  health  service  including  the  social  and  eco- 
nomic aspects.  I  expect  Dr.  Dowling  in  his  splendid  public  health 
work  in  Louisiana  has  done  perhaps  as  much  on  the  social  side  as 
he  has  on  the  strictly  scientific,  medical,  or  public  health  side  in 
getting  his  results.  I  can  not  conceive  of  health  service  obtaining 
important  results  under  any  circumstances  unless  that  health  service 
be  conducted  in  part  as  a  social  service.  When  we  go  to  the  home 
of  the  individual,  and  that  is  the  place  the  work  is  really  done  in 
health  service,  or  social  service,  or  religious  service,  we  must  con- 
sider the  social  conditions  in  that  home,  we  must  appeal  to  the 
social  sense  of  the  person  to  whom  we  talk  in  order  to  expect  a  result 
from  a  public  health  standpoint.    Because,  make  it  as  technical  as 
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we  may,  invoke  the  strong  arm  of  the  law  as  the  State  or  load 
gOTemment  may  under  its  police  power,  the  real  result  of  health 
work  is  education.  We  appeal  to  the  common  sense  and  judgment 
of  the  individual  to  bring  about  a  change  in  the  social  condition 
affecting  him,  or  her,  or  the  household,  which  will  cany  out  thit 
greatest  of  all  doctrines,  that  greatest  of  all  principles  of  ediics, 
handed  down  by  the  greatest  of  all  teachers  of  public  health  and  of 
social  service,  ^  Do  unto  others  as  you  would  they  should  do  unto 
you." 

PROPOSED  LEGISLATION. 

Dr.  CuMiciNG.  Does  anyone  care  to  take  up  any  phase  of  proposed 
legislation,  which  I  think  was  discussed  in  conference  before,  in- 
formally? 

I  hope  that  the  medical  officers  and  State  health  officers  who  at- 
tended this  conference  have  gotten  as  much  pleasure  and  as  much 
profit  out  of  it  as  I  have,  and  as  I  am  sure  the  other  officers  of  the 
Public  Health  Service  have.  To  me  it  has  been  the  most  profitabk 
meeting  which  I  have  had  the  pleasure  of  attending^  and  I  hope  m 
shall  all  be  together  at  the  next  session. 

Dr.  DowuNG.  I  have  attended  many  meetings  and  we  have  hid 
people  show  us  courtesies  and  attentions  in  a  number  of  places^  but 
I  want  to  offer  a  vote  of  thanks  to  the  Massachusetts  Department  of 
Health,  to  Dr.  Gallivan  and  Dr.  Carey  who  have  both  been  most 
courteous  and  attentive  to  us  all  during  the  meeting,  and  to  tbe 
stenographers.  They  have  all  put  themjiselves  to  a  great  deal  of 
trouble  for  us. 

Dr.  CuMifiNQ.  The  Federal  Government  is  under  extreme  obligt- 
tion  to  Massachusetts  and  its  officials  and  to  the  city  officials  for  the 
courtesies  shown  during  the  meeting.  If  I  may,  I  will  put  this  to  i 
formal  vote.    [Rising  vote.] 

I  now  declare  the  Nineteenth  Annual  Conference  of  State  and  Tff- 
ritorial  Health  Officers  with  the  United  States  Public  Health  Service 
closed. 
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TRANSACTIONS. 

The  First  Annual  Conference  of  State  Sanitary  Engineers  was 
held  in  Washington,  D.  C,  May  25, 1920. 

The  following  persons  were  present  at  the  conference : 

Aldbwnia. — G.  H.  Hazlehurst,  State  sanitary  engineer. 

Arkansas. — M.  Z.  Bair,  State  sanitary  engineer. 

Cormecticut, — J.  Frederick  Jackson,  State  sanitary  engineer. 

Florida. — George  W.  Simons,  director,  bureau  sanitary  engineer- 
ing, State  board  of  health. 

Illinois. — Harry  F.  Ferguson,  chief  sanitary  engineer. 

Indiana, — John  C.  Diggs,  State  sanitary  engineer. 

Kansas, — C.  A.  Haskins,  director,  division  of  water  and  sewage, 
State  board  of  health. 

Kentucky. — A.  E.  Gorman,  State  sanitary  engineer. 

Louisiana. — John  H.  O'Neill,  State  sanitary  engineer. 

Maryland. — Abel  Wolman,  division  engineer,  State  department 
of  health. 

Michigan. — E.  D.  Rich,  State  sanitary  engineer. 

Minnesota. — H.   A.  Whittaker,  director,  division   of  sanitation. 
State  board  of  health. 

New  York. — Theodore  Horton,  director,  division  of  sanitary  en- 
gineering, State  department  of  health. 

North  Carolina. — H.  E.  Miller,  director,  bureau  of  engineering 
and  inspection.  State  board  of  health. 

North  Dakota. — Isador  W.  Mendelsohn,  State  sanitary  engineer. 

Pennsylvania, — C.  A.  Emerson,  jr.,  chief  engineer,  division  of  en- 
gineering. State  department  of  health. 

South  Carolina. — E.  L.  Filby,  State  sanitary  engineer. 

Tennessee. — C.  N.  Harrub,  State  sanitary  engineer. 

Texas. — V.  M.  Ehlers,  State  sanitary  engineer. 

Virginia. — Bichard  Messer,  'State  sanitary  engineer. 

United  States  Public  Health  Service. — Associate  Sanitary  En- 
gineer Sol  Pincus. 
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FIELD  07  COOFE&AHOH  AMOHG  STATE  SAHITABT  EVGIHEEB8. 

V.  '^L  Ehlebs, 
Chief  Sanitary  Engineer,  Texas  State  Board  of  HeaUK 

In  these  days  of  progress  and  accomplishment,  cooperation  and 
unity  of  purpose  have  been  deciding  factors  to  success.  Captains  of 
industry  as  well  as  the  knights  of  labor  recognize  in  cooperation 
and  union  the  signposts  that  direct  the  way  to  the  goal  of  attainment 

The  proposition  of  cooperation  among  State  sanitary  engineers 
was  seriously  discussed,  probably  for  the  first  time,  during  the  con- 
vention of  the  American  Public  Health  Association  at  New  Orleans, 
in  December,  1919.  A  number  of  State  sanitary  engineers  were  id 
attendance  at  this  conference  and  several  meetings  of  these  men  were 
held  at  which  the  general  situation  was  discussed.  A  temporary 
oi^anization,  composed  of  all  present  at  the  time,  was  formed.  Pos- 
sibly the  first  important  matter  to  consider  is  to  make  tfaiis  temporary 
organization  permanent.  After  this  association  has  been  perfected, 
actual  work  can  proceed  in  a  more  systematic  and  orderly  manner. 

The  field  of  proposed  cooperation  covers  the  entire  sphere  of 
activity  of  the  State  sanitary  engineer.  While  it  is  true  that  some 
of  the  problems  confronting  us  down  in  the  South  are  not  as  per- 
tinent in  the  Northern  States,  the  fact  remains,  nevertheless,  that 
mutual  good  could  be  accomplished  by  comparison  of  methods  prac- 
ticed and  results  obtained.  Nearly  all  really  important  propositions 
have  a  close  sectional  corelationship. 

The  most  difficult  task  that  confronts  the  State  sanitary  engineer 
is,  without  doubt,  the  treatment  and  disposition  of  domestic  and 
industrial  wastes.  Various  methods  are  used  to  dispose  of  the  gar- 
bage and  other  collected  wastes.  Quite  a  number  of  types  of  incm- 
erators  and  reduction  plants  are  in  use — some  of  them  operate  more 
satisfactorily  than  do  others.  Models  of  sanitary  toilets  exist  by 
the  score.  Some  of  these  function  less  satisfactorily  than  do  the 
others.    The  same  may  be  said  of  residential  sewage  disposal  plants. 

Most  States  have  laws  regulating  the  purity  of  the  effluent  from 
sewage  treatment  plants  and  describe  and  direct  methods  for  the 
disposal  of  this  effluent.  Analytical  methods  employed  vary  very 
much  indeed. 

The  problem  of  determining  what  constitutes  stream  pollution  b 
a  most  vexing  one,  in  my  opinion,  and  can  be  settled  only  after  a 
thorough  and  exhaustive  study  of  the  subject  in  all  its  phases,  and 
could  best  be  accomplished  by  a  committee  of  sanitary  engineers. 
This  question  is  especially  important  when  the  pollution  of  a  stream 
flowing  through  several  States  is  considered.  It  is  highly  essential 
that  uniform  standards  clearly  defining  such  contamination  be  worked 
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out  and  adopted.  In  this  connection  it  would  also  be  desirable 
that  we  use  our  concentrated  efforts  to  the  end  that  uniform  State 
laws  be  promulgated  covering  and  regulating  this  feature  of 
sanitation. 

Uniformity  in  rat-proof  construction  of  docks,  loading  platforms, 
and  guards  in  the  various  coastal  States  is  needed. 

It  would  also  appear  timely  and  proper  to  make  a  study  of  the 
construction  and  sanitation  of  dairies,  municipally  and^  privately 
owned  abattoirs,  ice  factories,  and  simUar  industries,  with  a  view 
to  standardizing  the  sanitary  features  necessarily  a  part  of  plants 
of  this  character. 

Purification  of  water  is  another  problem  probably  given  more  gen- 
eral  study  and  attention  than  any  other  in  the  field  of  sanitary  en- 
gineering, and  justly  so,  because  upon  the  purity  and  wholesome- 
ness  of  our  water  supplies  depend  directly  the  health  and  welfare 
of  our  citizens.  The  occasion  for  adopting  stringent  measures  to 
safeguard  the  sources  of  our  water  supplies  is  urgent  and  universal. 
Many  States  have  already  adopted  regulations  that  are  very  bene- 
jGcial  and  far-reaching  in  the  endeavor  to  bring  about  the  desired 
result. 

In  recent  years  much  serious  thought  has  been  given  to  the  study 
of  sanitary  drinking  fountains  and  a  great  many  sanitary  foun- 
tains have  been  placed  upon  the  market. 

Artificial  swimming  pools  may  be  found  in  many  communities. 
Some  of  the  pools  are  insanitary,  and  instead  of  aiding  and  improv- 
ing the  health  of  the  bathers  may  at  times  become  a  distinct  menace 
to  the  patrons.  Sanitation  of  swimming  pools  is  a  crying  need. 
Strict  regulations  governing  the  construction  and  operation  of  these 
installations  should  be  worked  out  and  urged  for  adoption  by  the 
State  boards  of  health. 

One  of  the  really  serious  conditions  confronting  the  Nation  at 
this  time  and  one  which  is  rapidly  becoming  worse  is  the  housing 
problem.  A  combination  of  circumstances  has  brought  about  a  sit- 
uation which  is  well-nigh  intolerable.  Apparently,  no  relief  is  in 
sight  in  the  immediate  future.  Action  tending  toward  the  allevia- 
tion of  conditions  is  imperative.  Under  this  subject  may  also  be 
considered  plumbing,  heating,  lighting,  and  ventilating.  Each  of 
these  are  of  great  importance  and  will  become  more  so  as  our  popu- 
lation increases. 

Sanitation  of  public  buildings,  such  as  jails,  theaters,  and  schools, 
is  a  matter  with  which  all  State  sanitary  engineers  have  been  directly 
concerned  for  some  time.  The  authority  granted  the  State  officials 
for  the  proper  control  and  regulation  of  these  institutions  should 
be  amplified  and  more  clearly  defined. 
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Another  problem  directly  affecting  the  Southern  Stat^,  and  in  a 
lesser  degree  the  North  also,  is  mosquito  control.  Several  of  the 
Southern  States  in  which  malaria  is  prevalent  have  made  wonderful 
progress  toward  the  eradication  of  the  mosquito.  A  comparison  of 
methods  pursued  and  results  obtained  would  produce  some  valuable 
information  for  those  now  engaged  in  the  work. 

Other  problems  requiring  further  detailed  study  and  thorough 
investigation  by  sanitarians  are  practical  control  measures  of  pellagra 
and  hookworm. 

The  foregoing  may  be  considered  as  a  brief  and  rather  incomplete 
outline  of  the  field  of  activity  of  our  State  sanitary  engineers.  That 
much  good  could  be  accomplished  through  cooperation  among 
these  engineers  there  can  be  no  doubt.  The  question  then  resolves 
itself  into  the  proposition  of  deciding  which  would  be  the  best  method 
of  procedure  to  obtain  the  desired  result. 

The  United  States  Public  Health  Service,  as  we  all  know,  has  been 
of  great  value  to  us  in  lending  us  material  aid  and  assistance  in 
furthering  our  work  in  the  several  States.  Our  aims  and  ambitions 
are  very  closely  related.  It  therefore  occurred  to  the  writer  that  the 
United  States  Public  Health  Service  might  be  induced  to  detail  a 
sanitary  engineer  wlio  would  act  as  whole-time  secretary  of  this 
organization.  It  is  our  opinion  that  a  capable  man's  time  could 
hardly  be  spent  to  better  advantage.  The  secretary's  office  would  be 
a  sort  of  a  clearing  house  for  reports  of  special  committees  appointed 
to  make  investigations  and  recommendations  concerning  the  various 
problems  confronting  our  organization.  Individual  members  would 
also  report  on  work  accomplished,  together  with  their  personal  sug- 
gestions and  recommendations  to  bring  about  improvements.  Copies 
of  all  meritorious  reports  could  be  submitte3  to  the  various  members, 
so  that  every  one  would  at  all  times  be  in  touch  with  everyone  els6 
individually  and  with  the  association  as  a  whole.  It  might  also  be 
advisable  for  the  organization  to  publish  an  abstract  journal  in  which 
articles  of  interest  to  members  could  be  abstracted.  The  articles 
themselves  could  be  furnished  to  interested  members  on  application 
to  the  secretary. 

In  connection  with  these  regular  duties  mentioned,  the  secretary 
might  keep  a  list  of  sanitary  engineers  available  as  assistants,  city 
sanitarians,  or  for  similar  positions,  and  upon  application  by  a  mem- 
ber, furnish  him  with  names  and  qualifications  of  men  available. 

It  is  our  opinion  that  if  a  scheme  of  procedure  similar  to  the  one 
outlined,  is  adopted  and  put  into  effect,  not  only  will  the  science  of 
sanitary  engineering  be  gl'eatly  benefited  but  valuable  service  will 
be  rendered  the  citizens  of  this  country. 
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THE  nrPLUEHCE  OF  EHODTEEBINO  WOBX  OF  PUBLIC  HEALTH  S£- 
FABTUEITTS  IH  THE  BEDITCTION  OF  MORTALITY. 

Theodore  Hobton, 
Chief  Engineer,  New  York  Sta4e  Depart^nietit  of  Health. 

It  would  be  difficult  indeed  to  measure  with  any  degree  of  accuracy 
the  influence  which  sanitary  engineering  work  exerts  upon  the  reduc- 
tion of  disease  mortality.  This  is  obviously  due  to  the  fact  tliat  in 
the  field  of  public  health  there  are  no  sharply  defined  lines  whicli 
separate  the  work  of  the  engineer  from  that  of  the  ch^nist.or  the 
biologist  or  the  physician.  Generally  speaking,  these  professional 
experts  all  work  in  more  or  less  dose  cooperation,  attacking  the  same 
great  problem  of  life-saving  merely  from  different  angles  or  strategic 
points,  leaving  the  question  as  to  the  share  which  each  contributes  indi- 
vidually to  the  whole,  a  somewhat  ill-defined  and  indeteri^inate  one. 

On  the  otlier  hand,  the  work  of  the  engineer  in  this  field  is  perhaps 
more  sharply  defined  and  more  exclusive  in  character  than  the  work 
of  any  other  profession.  This  is  particularly  true  with  respect  to 
certain  activities,  sudi  as  the  supervision  of  public  water  supplies, 
the  extermination  of  mosquitoes,  the  abatement  of  nuisances,  and  the 
supervision  of*  milk  pasteurization.  Again,  some  of  these  activities, 
such  as  the  supervision  of  public  water  supplies  and  the  extermination 
of  mosquitoes,  are  associated  directly  and  exclusively  with  certain 
specific  diseases,  sucli  as  typhoid  fever,  cholera,  malaria,  and  yellow 
fever;  and  it  is  obvious  that  any  reduction  in  .mortality  from  these 
diseases  may,  within  certain  limits,  very  properly  be  used  as  a  meas- 
ure of  the  effect  and  value  of  these  lines  of  engineering  work.  Other 
activities,  however,  such  as  the  abatement  of  nuisances,  or  the  ex- 
amination of  sewerage  plans,  are  only  indirectly  associated  with 
disease  transmission,  and  for  this  reason  any  measure  of  the  effect 
and  value  of  these  lines  of  work,  based  upon  a  comparison  of  mor- 
tality rates,  becomes  difficult,  if  not  impossible. 

When,  therefore,  we  attempt  to  use  mortality  rates  to  measure  the 
effect  of  any  particular  jengineering  activity,  considerable  care  must 
be  exercised ;  and  two  points  in  particular  should  be  borne  in  mind. 
One  is  that  there  may  be  other  sources  or  agents  of  infection  respon- 
sible for  the  particular  disease  whose  mortality  rates  are  being  com- 
l>ared  than  those  directly  associated  with  the  particular  engineering 
activity  in  question.  The  other  is  that  in  addition  to  the  preventive 
measures  carried  on  through  any  particular  engineering  activity, 
there  may  have  been  other  corrective  measures  taken,  such  as  im- 
munization and  medical  treatment. 

As  an  illustration  of  both  of  these  factors  we  may  take  the  case 
of  typhoid  fever.    This  disease,  as  you  all  know,  may  be  caused  not 
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only  by  infected  water,  a  strictly  engineering  factor,  but  also  by  iq- 
fected  foods,  carriers,  and  contact  infection,  factors  not  usually  asso- 
ciated with  engineering  work.  Unless,  therefore,  vital  statistics  are 
carefully  recorded,  or  other  epidemiological  evidence  is  available  id- 
dicating  the  proportion  of  infection  due  to  impure  water  supplies  as 
compared  with  infection  due  to  other  factors,  one  may  readily  be 
misled  in  crediting  a  declining  death  rate  from  this  disease  to  en- 
gineering activities.  Or  again,  taking  the  same  disease,  it  is  possible 
that  with  effective  typhoid  vaccination,  as  practiced  in  military  serv- 
ice and  to  a  limited  extent  elsewhere,  a  low  death  rate  from  tiiis 
disease  may  be  attained  largely  independent  of  the  purity  of  water 
supplies.  Unless  we  know  how  extensively  this  immunization  treat- 
ment is  practiced  we  may  again  be  misled  in  our  conclusions. 

Fortunately  a  number  of  our  States  have  kept  very  compile 
statistical  and  epidemiological  records  covering  a  considerable  period 
of  years,  and  these  indicate  quite  clearly  the  extent  to  which  the 
typhoid  fever  rate  has  been  lowered  through  improvements  in  pub- 
lic water  supplies.  The  experience  in  New  York  State  is  particu- 
larly interesting,  for  in  this  State  not  only  has  unusual  care  been 
taken  in  reporting  vital  statistics,  but  for  many  years  the  engineer-, 
ing  division,  in  addition  to  its  work  of  supervision  over  public  water 
supplies,  has  had  charge  of  all  epidemiological  investigations  with 
reference  to  this  disease.  The  story  may  best  be  told  perhaps  by  the 
accompanying  chart  and  table,  one  showing  the  typhoid  fever  rate  in 
the  State  from  1885  to  date,  and  the  other  a  list  of  cities  of  the  State 
with  the  typhoid  rates  before  and  after  the  installation  of  water 
purification  plants  or  other  improvements. 

You  will  note  from  the  chart,  showing  the  typhoid  fever  rate 
for  the  State,  that  the  curve  may  be  divided  into  two  distinct  por- 
tions or  periods,  one  prior  to  the  year  1907  and  the  other  subsequoit 
to  1907,  the  two  portions  of  the  curve  being  quite  dissimilar  in  some 
respects  and  indicating  clearly  the  influence  or  relation  which  en- 
gineering work  has  had  in  reducing  the  prevalence  of  this  disease. 
The  sanitary  engineering  division  was  established  in  1906.  Prior 
to  this  year  there  was  no  systematic  supervision  whatever  over  the 
water  supplies  of  the  State,  and  by  observing  the  character  of  the 
curve  for  this  earlier  period  you  will  note  that  the  typhoid  fever 
rate  is  not  only  very  irregular,  but  excessive,  averaging  about  23.1 
for  100,000,  and  reaching  a  maximum  of  30  in  1891. 

In  contrast  with  this  portion  of  the  curve,  note  the  portion  subse- 
quent to  1907,  during  which  the  engineering  division  has  been  con- 
stantly and  actively  engaged  in  work  of  investigation  and  super- 
vision of  the  public  water  supplies  of  the  State.  You  will  observe 
that  from  the  very  beginning  of  this  period  the  typhoid  fever  rate 
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has  uniformly  and  progressively  declined,  with  only  a  slight  devia- 
tion from  a  straight  line,  and  with  almost  phenomenal  rapidity, 
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reaching  the  very  low  rate  of  3.3  per  100,000  in  1919.    This  rapid 
decrease  in  the  typhoid  fever  rate  subsequent  to  1907,  as  c<Mnpared 
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with  the  decrease  prior  to  1907,  corresponds  numerically  to  a  saving 
of  some  7,000  lives  during  this  12-year  period,  a  rather  striking  indi- 
cation of  the  extent  and  value  of  this  particular  life-saving  T^ork. 

While  the  circumstantial  evidence  presented  by  this  chart  indicates 
that  this  rapid  lowering  of  the  typhoid-fever  rate  in  New  York 
State  is  due  primarily  to  engineering  work  of  supervision  of  public 
water  supplies,  this  evidence  is  quite  clearly  confirmed  by  the  evi- 
dence furnished  by  the  table  (pp.  9-13),  which  shows  for  each  of  the 
cities  of  the  State  the  typhoid-fever  rates  before  and  after  the  intro- 
duction of  water  purification.  You  have  only  to  glance  down  this 
list  to  see  that  in  nearly  every  instance  the  rates  have  dropped  almost 
immediately  following  the  introduction  of  these  improvements,  and 
that  by  no  possible  coincidence  could  any  other  reason  than  purifi- 
cation or  other  improvements  in  these  supplies  be  responsible  for 
the  sudden  lowering  of  these  typhoid- fever  rates. 

The  influence  of  other  possible  causes  of  this  rapid  decline  in  the 
typhoid  rate  of  the  State  must,  of  course,  not  be  overlooked;  and 
here  statistical  and  epidemiological  records  bear  out  our  conclusions. 
The  use  of  typhoid  vaccine  has  been  resorted  to  to  only  a  very  limited 
extent  in  the  State,  and  the  influence  of  this  factor  has  been  almost 
negligible.  Milk  and  other  food  epidemics  have  been  few,  and  the 
typhoid  rate  from  this  cause  has  been  insignificant  in  comparison 
with  the  total  typhoid  rate  for  the  State.  Typhoid  carriers  have 
been  apprehended  in  a  number  of  cases,  but  the  total  of  their  in- 
fluence has  been  very  small.  Secondary  infection  has  been,  and  will 
probably  continue  to  be,  an  important  factor,  but  we  must  bear  in 
mind  that  these  secondary  cases  are  secondary  to  primary  ones  and 
must  be  logically  classed  with  them. 

Briefly,  our  experience  in  New  York  State,  based  on  statistical 
and  epidemiological  records,  has  clearly  demonstrated  that  typhoid 
fever  has  been,  and  is  still,  largely  a  water-borne  disease ;  and  that 
only  through  careful  supervision  of  public  water  supplies,  prompt 
investigations  of  outbreaks  and  the  immediate  application  of  reme- 
dial measures,  while  these  outbreaks  are  in  their  incipient  stages, 
has  it  been  possible  to  reduce  the  typhoid  rate  to  almost  a  negligible 
figure. 

While  typhoid  fever  and  cholera  hold  first  place  among  the 
diseases  which  are  rapidly  being  eradicated,  largely  through  the  in- 
fluence of  engineering  activities,  there  are  two  others  which  may  be 
considered  close  seconds,  viz,  malaria  and  yellow  fever.  These 
diseases  may  both  be  considered  largely  tropical,  though  even  as  far 
north  as  New  York  State  malaria  has  been,  and  is  still,  a  factor, 
and  in  order  to  control  it  we  have  in  forc«  one  of  the  most  effective 
mosquito-extermination  laws  in  the  country. 
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Since,  however,  these  two  diseases  are  comparatiyely  negli^ble 
factors  in  the  State  of  New  York  as  compared  with  other  States* 
and  notwithstanding  that  effective  and  interesting  work  has  heexi 
carried  on  in  New  York,  particularly  on  Long  Island,  the  speaker 
prefers  to  leave  this  phase  of  the  subject  for  discussion  by  others 
who  have  a  wider  experience  in  localities  where  these  diseases  have 
been  more  prevalent.  The  speaker  wishes  to  emphasize  one  point, 
however,  viz,  that  although  the  general  reduction  of  mortality  from 
makria  must  be  shared  partly  with  the  medical  profession,  result- 
ing  from  both  immunization  and  curative  methods,  the  ultimate 
eradication  of  this  disease  must  obviously  rest  principally  with  the 
engineering  profession,  whose  activities  are  directed  primarily  to- 
ward removing  the  cause  or  infective  agents  and  whose  work  in 
this  respect  is  more  truly  preventive  and  permanent  than  the  work 
of  the  medical  profession. 

In  the  case  of  yellow  fever,  one  of  the  problems,  of  course,  is 
the  elimination  of  the  breeding  places  of  the  yellow  fever  mosquito 
around  habitations.  Although  these  water-borne  and  mosquito- 
borne  diseases  are  the  more  important  ones  associated  with  engi- 
neering activities,  the  value  of  which  may  be  largely  measured  in 
terms  of  decreasing  mortality  rates,  there  are  other  diseases  whose 
declining  mortality  rates  or  ultimate  eradication  will  undoubtedly 
more  and  more  fall  within  the  province  of  the  sanitary  engineering 
profession  owing  to  engineering  features  involved.  Furthermore, 
there  are  other  engineering  activities  which,  while  not  having  a 
direct  and  measurable  effect  in  decreasing  the  death  rate,  do,  never- 
theless, have  an  indirect  effect. 

In  the  control  of  such  diseases  as  typhus  fever  and  bubonic  plague, 
the  work  of  the  physician  will  necessarily,  or  at  least  advantageously, 
have  to  be  supplemented  by  work  of  the  engineer.  Whether  it  be  the 
establishment  and  operation  of  fumigating  stations,  field  work  in 
•  eradicating  the  parasite  of  infection  or  transmission,  or  executive 
work  in  carrying  out  other  protective  or  corrective  measures,  his 
services  will,  in  the  opinion  of  the  speaker,  be  increasingly  demanded, 
particularly  as  the  value  of  engineering,  administrative,  and  executive 
qualifications  in  these  fields  becomes  better  known  and  better  ap- 
preciated. 

In  the  second  instance  the  speaker  refers  to  certain  strictly  engi- 
neering lines  of  work  which  have  an  indirect  effect  in  promoting 
health,  or,  conversely,  in  lowering  the  death  rate.  Without  attempt- 
ing to  suggest  a  discussion  of  the  Mills-Reineke-Hazen  theories,  we 
all  recognize  the  fact  that  in  furnishing  pure  water  we  not  only 
eliminate  water-borne  diseases  such  as  typhoid  fever,  cholera,  and 
dysentery,  but  apparently  contribute,  in  other  ways  not  yet  deter- 
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mined,  to  the  good  health  and  well-being  of  the  community.  We 
recognize,  too,  that  the  introduction  of  sewerage  systems  reduces  op- 
portunities for  infection  of  wells;  that  purification  of  municipal 
sewage  reduces  dangers  of  infection  from  bathing  and  infection  of 
milk  from  wading  of  cattle;  that  purification  of  water  in  swimming 
pools  reduces  the  dangers  of  transmitting  infections  to  bathers ;  that 
milk  pasteurization,  now  a  weU-developed  activity  of  engineering 
divisions  in  some  States,  reduces  the  mortality  from  milk-borne  in- 
fectious diseases.  In  fact,  we  know  that  in  all  of  these  engineering 
activities  just  referred  to  there  must  result  indirectly  a  material 
reduction  of  the  general  death  rate  whether  we  can  differentiate  and 
measure  it  by  means  of  mortality  statistics  or  not. 

In  conclusion,  the  speaker  feels  that  as  a  higher  efficiency  is  at- 
tained in  methods  of  diagnosis  and  in  the  reporting  and  recording  of 
vital  statistics,  a  truer  and  more  accurate  index  will  be  furnished  of 
the  influence  which  sanitary  engineering  activities  exert  in  reducing 
the  general  death  rate,  and  a  greater  appreciation  given  to  the  value 
of  engineering  services  generally  in  the  field  of  public  health  work. 


STATE  SAHITAEY  CONTEOL  OF  PUBLIC  WATER  SUPPLIES  AND 

SEWEEAOE  SYSTEMS. 

W.   H.  DiTTOK, 

Chief  Engineer^  Ohio  Rtate  DepaHment  of  Health. 

The  benefits  to  be  derived  from  efficient  control  of  sanitary  improve- 
ments by  State  departments  of  health  have  been  demonstrated  by 
the  experiences  of  a  number  of  States  in  which  such  control  has  been 
exercised  for  varying  periods  of  time.  The  results  of  such  control 
have  been  shown  to  be  of  great  value  to  the  public,  not  only  in  accom- 
plishing a  marked  reduction  in  mortality,  but  also  in  permitting 
the  establishment  of  broad  policies,  adherence  to  which  results  in 
more  complete  and  proper  utilization  of  natural  resources,  as  well  as 
a  considerable  saving  in  cost  of  improvements.  By  placing  such 
control  in  tlie  hands  of  a  central  authority  there  has  also  been  created 
a  means  for  the  collection  and  interchange  of  information  helpful 
in  connection  with  the  installation  and  operation  of  sanitary  im- 
provements. I  do  not  consider  that  it  is  necessary  for  me  to  present 
a  plea  for  State  control,  and  I  shall  therefore  attempt  to  outline  what 
in  my  opinion  shoidd  be  the  extent,  nature,  and  m^liod  of  such 
control. 

Three  main  features  of  control  are  necessary  to  accomplish  ade- 
quate jurisdiction  over  sanitary  improvements.  The  first  and  most 
important  feature  is  enforcement  of  legislation  requiring  approval 
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by  the  State  department  of  health  of  plans  for  all  improvemente  of  a 
public  or  quasi-public  nature  involving  water  supply  and  sewerage. 
The  second,  and  almost  equally  necessary,  feature  is  legislation  pro- 
viding for  State  supervisory  control  of  maintenance  and  operation 
of  such  improvements.  The  third  necessary  feature  is  legislation 
providing  for  the  issuance  and  enforcement  of  orders  by  the  State 
department  of  health  requiring  water  supply  and  sewerage  improve- 
ments which  are.  necessary  to  protect  the  public  health. 

I  shall  endeavor  to  set  forth  briefly  an  outline  of  the  more  im- 
portant considerations  to  be  given  to  these  three  features : 

APPROVAL  OF  PLANS. 

The  law  should  prohibit  the  installation  of  any  improvement 
involving  water  supply  or  sewerage  for  public  or  quasi-public  pur- 
poses until  the  State  department  of  health  has  approved  such  pro- 
posed improvement  or  the  plans  and  specifications  therefor.  While 
it  is  primarily  necessary  that  such  legislation  apply  to  the  munici- 
palities and  other  centers  of  population,  the  broadest  scope  should 
include  every  possible  place  where  the  public  can  be  served.  This 
would  comprise  municipalities  or  parts  thereof;  unincorporated 
communities;  water  and  sewer  districts  outside  of  municipalities; 
realty  allotments ;  resorts,  parks  and  camps ;  national,  State,  county, 
district,  and  municipal  public  institutions;  privately  owned  institu- 
tions ;  universities,  colleges,  seminaries,  schools,  and  other  educational 
institutions ;  churches,  hotels,  clubs,  and  factories ;  steam  and  electric 
railroad  stations  and  trains;  and  all  other  public  and  quasi-public 
places  used  for  the  assemblage  or  employment  of  persons.  For  such 
places  the  law  should  require  the  submission  of  plans  covering  the 
following  classes  of  improvements : 

1.  New  and  additional  water  supplies  and  extensions  and  changes 
thereof. 

2.  Water  filtration  and  treatment  plants  and  extensions  or  changes 

thereof. 

3.  Waterworks  systems  and  extensions  or  changes  thereof,  includ- 
ing installations  for  obtaining,  pumping,  storing  and  distributing 

the  supply. 

4.  Sewerage,  sewerage  systems  and  extensions  or  changes  thereof. 
6.  Sewage  treatment  and  methods  of  sewage  disposal  and  exten- 
sions and  changes  thereof. 

6.  Methods  of  treatment  and  disposal  of  industrial  wastes  and 
extensions  and  changes  thereof. 

It  may  be  advantageous  to  mention  some  of  the  more  important 
items  which  should  be  observed  in  passing  upon  plans  submitted  for 
approval.  It  is  evident  that  all  features  should  be  carefully  scruti- 
nized which  may  have  any  bearing  upon  the  safety  and  efficiency  of 
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the  improvement  from  the  standpoint  of  public  health  and  sanitation. 
It  is  believed  that  the  following  general  principles  should  be  applied 
in  considering  proposed  water  supply  improvements : 

1.  Dual  water  supplies  should  not  be  permitted,  nor  should  a 
municipality  be  allowed  to  install  a  water  supply,  unfit  for  domestic 
use,  with  the  proposal  that  the  supply  is  for  fire*protection  purposes 
only.  In  other  words,  the  public  water  supply  should  be  one  suitable 
for  all  uses,  particularly  drinking  and  domestic  purposes. 

2.  No  emergency  Tf  ater  supply  which  is  contaminated  or  subject  to 
contamination  should  be  permitted. 

8.  The  adequacy  of  the  proposed  water  supply  and  its  development 
should  be  demonstrated  beyond  a  reasonable  doubt,  taking  into  ac- 
count the  future  requirements  to  be  placed  upon  it.  The  supply  and 
its  development  should  be  adequate  to  furnish  not  only  the  domestic 
demand  but  also  all  other  legitimate  demands  for  water,  such  as 
industrial  consumption  and  fire  protection,  otherwise  the  use  of  an 
emergency  supply  is  likely. 

4.  The  quality  of  the  water  supply  must  be  satisfactory  and  in  addi- 
tion to  the  hygienic  quality,  which  is  of  prime  importance,  due  con- 
sideration should  be  given  to  physical  quality  (color,  odor,  turbidity, 
taste),  and  to  chemical  quality  (salinity,  hardness,  acidity,  and  iron). 
While  the  State  department  of  health  should  not  be  charged  with  the 
control  of  other  than  sanitary  features,  it  is  pertinent  to  recognize 
that  the  standard  of  a  public  water  supply  demands  a  high  scale  of 
quality  from  all  standpoints. 

5.  The  development  of  the  water-supply  improvement  must  be 
safe.  Due  assurance  must  be  had  that  the  supply  will  be  protected 
from  surface  and  subsoil  drainage,  from  flood  water,  and  from  con- 
tamination due  to  leakage  into  reservoirs  and  clear  wells,  and  due  to 
exposure  in  open  reservoirs.  The  design  of  such  purification  proc- 
esses as  may  be  necessary  should  be  in  accordance  with  accepted  prac- 
tice and  should  be  such  as  to  give  full  assurance  of  the  efficiency  of 
the  purification  to  be  effected.  By-passes  for  unpurified  water  should 
not  be  permitted. 

6.  As  a  whole,  the  works  should  be  designed  to  facilitate  mainte- 
nance and  operation,  as  difficulties  in  operation  frequently  destroy 
efficiency.   Unnecessary  frills  should  be  avoided. 

In  considering  plans  for  sewerage  improvements  the  following  are 
some  of  the  more  important  general  principles: 

1.  The  type  of  sewerage  system  should  be  selected  to  meet  the  local 
needs,  considering  the  future  development  of  the  territory.  While 
separate  systems  are  applicable  in  practically  every  instance,  this  is 
not  true  of  combined  systems  which  are  preferable  only  under  certain 
circumstances. 
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2.  The  adequacy  of  the  sewer  design  should  be  carefully  analyzed, 
with  due  consideration  of  the  period  of  design  and  of  the  assumptions 
used  in  forming  a  basis. 

3.  The  suitability  of  details  which  may  affect  the  maintenance  and 
usefulness  of  the  system  should  be  studied  with  care,  such  details  in- 
cluding hydraulic  features,  manholes,  jointing,  and  other  q>ecial 
features. 

4.  The  purpose  for  which  a  sewage  treatment  plant  is  to  be  in- 
stalled should  be  clearly  understood  and  the  required  acc(»nplishment 
of  the  plant  should  be  determined  as  accurately  as  possible.  Know- 
ing these  facts  the  adequacy  of  the  plant  to  accomplish  the  results, 
should  be  carefully  studied. 

5.  The  design  of  sewerage  systems  and  sewage  treatment  plants 
should  be  simplified  to  facilitate  maintenance  and  operation.  This 
feature  is  one  of  the  most  important  ones  to  be  considered  in  passing 
upon  plans  for  sewage-treatment  plants. 

SUPERVISORY   CONTROL  OF   MAINTENANCE  AND   OPERATION. 

The  law  should  require  that  the  maintenance  and  operation  of 
water  supply  and  sewerage  improvements  of  the  classes  previously 
described  shall  be  satisfactory  to  and  subject  to  control  of  the  State 
department  of  health.  It  should  also  provide  for  the  submission  to 
such  department  of  records  maintained  by  the  local  authority.  As 
local  regulations  are  also  necessary  to  insure  proper  maintenance 
and  operation,  there  should  be  a  means  of  State  control  of  such 
local  regulations  in  order  to  insure  their  applicability.  Without 
attempting  to  discuss  details  of  the  method  of  accomplishing  this 
result,  I  desire  to  present  some  of  the  more  important  considerations 
to  be  given  in  control  of  maintenance  and  operation.  With  respect 
to  water-supply  improvements,  the  following  appear  to  be  necessary : 

1.  Local  ordinances  and  regulations  must  be  enforced  to  prevent 
contamination  of  water  supplies  by  encroachment  of  privies,  cess- 
pools, and  other  sources  of  contamination,  and  in  addition  regular 
patrol  of  the  watersheds  of  surface-water  supplies  should  be  main- 
tained. 

2.  Water  purification  and  treatment  plants  should  be  operated 
under  the  supervision  of  a  competent  and  experienced  person,  with 
analytical  control  of  operation,  and  daily  records  should  be  main- 
tained and  submitted  to  the  State  department  of  health,  which  de- 
partment should  have  the  power  to  require  changes  in  operation, 
as  may  be  necessary. 

3.  The  maintenance  of  storage  and  impounding  reservoirs,  wells, 
conduits,  receiving  basins,  distributing  reservoirs,  standpipes,  and 
other  portions  of  a  waterworks  system,  should  be  subject  to  the 
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direction  of  the  State  department  of  health,  and  when  necessary 
orders  should  be  issued  and  enforced  requiring  necessary  changes 
and  improvements  in  maintenance  and  operation. 

4.  A  frequent  menace  to  the  safety  of  a  water  supply  is  the  exist- 
ence of  connections  on  the  distributing  system  to  premises  for  which 
independent  water  supplies  of  unsafe  quality  are  maintained.  Inter- 
connections of  this  kind  should  be  prohibited  by  State  or  local  regu- 
lation. 

5.  As  the  benefits  of  a  good  water  supply  can  not  be  realized  fully 
unless  such  supply  is  universally  used,  local  regulations  should  be 
enforced,  requiring  connection  to  the  mains  and  abandonment  of 
private  wells  and  other  unsatisfactory  sources  of  water  supply. 

6.  Frequently  the  wastage  and  leakage  of  a  water  supply  results 
in  overburdening  a  purification  plant  or  other  equipment  and  ren- 
dering the  water  supply  inadequate.  Kestrictions  upon  wastage  and 
leakage  should  be  enforced  by  local  regulation. 

The  following  considerations  are  of  importance  in  regard  to 
maintenance  and  operation  of  sewerage  improvements: 

1.  However  carefully  a  sewerage  system  is  designed,  its  benefits 
can  not  be  realized  unless  it  is  used  properly.  Local  ordinances  and 
regulations  should  be  enforced,  requiring  sewer  connections,  provid- 
ing for  control  of  the  establishment  of  sewer  connections  and  pro- 
hibiting misuse  of  sewers,  such  ordinances  to  be  approved  by  the 
State  department  of  health  before  they  are  enacted. 

2.  A  trouble  of  frequent  occurrence  is  the  clogging  of  connec- 
tions from  combined  sewers  to  intercepting  sewers,  resulting  in  the 
passage  of  the  dry  weather  sewage  flow  through  the  storm-water 
outlet.  Efficient  and  regular  inspection  by  the  local  sewer  depart- 
ment is  necessary  and  should  be  required. 

3.  The  maintenance  and  operation  of  sewage  pumping  and  treat- 
ment equipment  are  very  frequently  neglected,  and  as  the  duties  con- 
nected with  such  work  are  usually  distasteful  to  the  public  officials, 
there  should  be  adequate  legislation  permitting  the  State  department 
of  health  to  require  by  proper  orders  the  necessary  maintenance  and 
operation  of  such  improvements. 

ENFORCEMENT  OP  ORDERS  REQUIRINO  IMPROVEMENTS. 

In  addition  to  legislation  providing  State  control  of  proposed 
and  existing  improvements,  it  is  necessary  that  legislation  be  pro- 
vided to  permit  the  application  of  the  police  power  of  the  State  in 
enforcing  the  installation  of  sanitary  improvements  which  are  nec- 
essary to  protect  the  public  health.  If  such  legislation  does  not 
exist,  there  is  no  means  of  requiring  correction  of  impure  water  sup- 
plies and  of  stream  pollution,  except  upon  the  initiative  of  the  mu- 
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uicipality  or  persons  who  are  responsible  for  the  maintenance  of  the 
unhealthful  conditions.  Legishition  should  be  enacted  which  will 
permit  orders  to  be  issued  and  enforced  by  the  State  department  of 
health,  covering  the  following  cases: 

1.  Requiring  the  installation  of  improvements  to  provide  an  ade- 
quate and  safe  water  supply  in  case  the  public  health  is  endangered 
by  the  absence  of  a  supply,  the  maintenance  of  an  impure  supply,  or 
the  maintenance  of  an  inadequate  or  unsafe  system. 

2.  Eequiring  the  installation  of  sewerage  and  improved  sewage  and 
industrial  waste  disposal  in  case  the  public  health  is  endangered  by 
the  absence  of  sewerage,  the  maintenance  of  inadequate  or  unsatis- 
factory system,  or  the  improper  disposal,  of  sewage  or  industrial 
wastes. 

3.  Requiring  the  extension  of  water  mains  and  sewerage  when 
necessary  to  protect  the  public  health. 

It  is  important  also  that  such  legislation  provide  means  whereby 
the  funds  can  be  secured  for  the  carrying  out  of  such  orders.  If 
there  is  a  statutory  limitation  on  indebtedness  of  political  subdi- 
visions of  the  State,  the  legislation  should  include  exemptions  by 
which  the  necessary  fxmds  can  be  raised  outside  of  the  statutory 
limitations. 

I  have  endeavored  to  outline  as  completely  as  possible  the  principal 
features  of  State  control  of  sanitary  improvements  which  are  nec- 
essary to  provide  effective  supervision.  It  is  recognized  that  the  fea- 
tures as  outlined  cover  a  broad  field  and  that  it  may  be  impossible 
to  undertake  all  features  of  State  control  at  the  same  time.  It  is 
believed,  however,  that  complete  State  control  will  ultimately  be 
found  advisable  and  will  eventually  be  adopted  in  any  State  which 
attempts  partial  control  of  sanitary  improvements.  The  carrying 
into  effect  of  State  sanitary  control,  either  on  a  partial  or  on  a  com- 
plete basis,  will  necessitate  the  maintenance  of  an  efficient  engineer- 
ing organization  and  will  require  untiring  effort  on  the  part  of  the 
individuals  forming  such  organization  if  good  results  are  to  be 
secured. 


WATEB  QTJAIITT  COHTSOL. 

William  Fibth  Wells, 
BiologUt  and  Sanitarian,  New  York  State  Conservation  CommigHotk 

Any  c(»nprehensive  program  for  the  conservation  of  water— our 
greatest  natural  resource — must  recognize  the  primary  value  of 
quality  in  water.  Whereas  development  of  navigation,  irrigaticm, 
and  water  power  is  possible  by  control  of  the  available  quantity  of 
water  through  regulation  of  the  flow,  its  value  for  water  supplies, 
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industrial  purposes,  fisheries,  recreational  purposes,  and  waste  elimi- 
nation depends  upon  the  control  of  the  quality  of  water  by  the  regu- 
lation of  wastes.  ^'  In  considering  the  uses  of  water  and  consequently 
the  expenditures  which  may  be  made  in  conservation  by  storage, 
we  may  divide  these  uses  into  five  classes:  First,  support  of  life; 
second,  production  of  food;  third,  carrying  away  wastes;  fourth, 
manufacturing,  including  water  power;  fifth,  navigation."^ 

Biological  and  chemical  problems,  as  well  as  engineering,  are 
important  considerations  in  the  first  four  classes,  and  efforts  have 
been  made  to  prevent,  as  far  as  possible,  injury  to  the  value  of  water 
which  depends  upon  its  quality. 

Lack  of  systematic  effort  is  the  principal  reason  for  the  slow  prog- 
ress in  the  elimination  of  pollution.  Quality  control  is  as  definite 
as  the  inverse  problem  of  regulation  of  flow.  The  positive  value 
received  in  the  use  of  a  stream  for  waste  disposal  is  the  saving  of  a 
negative  value — ^the  cost  of  treatment.  The  problem  is  one  of  regula- 
tion rather  than  prohibition,  for  no  one  standard  can  apply  to  waters 
used  for  various  purposes  nor  is  a  uniform  treatment  of  wastes 
demanded  under  differing  conditions. 

If  the  accumulated  chemical  knowledge  of  the  requirements  of 
water  were  expressed  in  comparable  quality  units,  much  existing 
confusion  would  be  eliminated.  Since  all  wastes  are  harmless  in 
sufficient  dilution  and  the  dilution  possible  in  a  stream  without  in- 
jurious effect  determines  the  permissible  limits  of  pollution,  it  is 
suggested  that  dilution  be  accepted  as  the  fundamental  quality  unit 
of  measure.  The  dilution  equivalent  or  effective  dilution  of  treat- 
ment processes  can  be  defined  in  the  same  terms,  when  it  becomes 
possible  in  any  given  case  to  determine  very  simply  the  relation 
existing  between  the  requirements  demanded  and  the  means  and 
cost  of  solution.  Such  a  simple  system  of  common  imderstanding 
would  be  a  most  important  factor  in  a  united  quality  conservation 
program. 

There  are  evidences  that  the  time  is  approaching  when  different 
forces  will  unite  to  cooperate  in  one  general  harmonious  program. 
The  report  of  the  Royal  Commission  on.  Sewage  Disposal  of  Great 
Britain  vividly  portrays  the  necessity  for  such  central  direction, 
and  in  a  general  maimer  the  recommendations  indicate  the  only 
effective  means  by  which  progress  can  be  directed.  While  it  is  not 
necessary  to  officially  unite  the  multitude  of  agencies  ooncemed  in 
and  working  upon  the  problem,  it  does  seem  essential  that  some 
central  authority  be  responsible  for  guiding  efforts  toward  harmony. 

In  New  York  State  the  conservation  commission  can  logically 
take  this  broad  interest  in  the  pollution  of  waters.    By  recogniz- 

»**  Water  Resources — Present  and  Future  Uses.'*     (P.  H.  Newell.) 
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ing  quality  control  by  the  regulation  of  wastes  as  a  conservation 
problem,  analogous  to  regulation  of  stream  flow,  the  commission 
can  fulfill  many  needs  in  making  water  protection  more  effective.  ' 
In  this  way  an  intermediary  cooperative  agency  is  created  capable  of 
developing  the  greatest  value  of  individual  effort. 

Under  the  present  conservation  law  the  commission  has  a  broad 
jurisdiction  over  the  quality  of  waters  and  an  effective  machin^7 
for  enforcing  the  law.  All  sewerage  applications  must  be  approved 
by  the  commission.  The  equitable  distribution  of  water-supply  re- 
sources is  effected  by  issuing  permits.  Under  the  division  of  fi;^ 
and  game  an  efficient  force  of  protectors  is  continually  patrolling 
the  streams,  which  is  always  alert  to  enforce  such  administrative 
regulations  as  prevent  the  destructive  abuse  of  the  waters.  The 
commission  also  maintains  numerous  hatcheries  where  fish  are  propa- 
gated for  planting  in  State  waters,  so  as  to  overcome  the  natural 
depletion  brought  about  by  increased  fishing.  In  the  last  few  years 
the  legislature  has  made  an  appropriation  for  the  investigation  of 
the  effects  of  pollution  and  means  of  remedying  the  same,  thus  en- 
abling  the  commission  to  enforce  these  laws  intelligently. 

A  specific  administrative  program  has  been  adopted  for  guidance 
in  the  work.  Even  with  the  incomplete  knowledge  at  present  avail- 
able, much  can  be  accomplished  in  administrative  action.  The  fol- 
lowing classification  of  wastes  demanding  similar  administrative 
action  has  been  taken  from  this  program : 

TYPE  I. — INNOCUOUS  WASTES. 

Innocuous  wastes  are  those  that  do  not  appear  to  be  sufficiently 
detrimental  to  require  action  by  the  commission.  Under  the  pro- 
visions of  the  law  the  commission  has  an  opportunity  to  examine  all 
new  cases  of  this  sort  as  they  arise,  and  if  it  finds  that  they  are,  in 
fact,  innocuous  no  further  action  than  the  granting  of  a  permit  is 
necessary.  In  the  case  of  existing  industrial  establishments  it  is 
necessary  only  for  the  commission  to  determine  their  innocuous 
character. 

TYPE  II. — SANITARY  SEWAGE. 

Sanitary  sewage  is  in  many  cases  extremely  detrimental  from 
every  standpoint,  the  most  important  objection  to  it  being  its  effect 
upon  public  health.  The  State  department  of  health  is  Tnalriiig 
excellent  progress  in  bringing  about  the  installation  of  sewage-dis- 
posal plants  operated  by  municipalities.  The  pollution  of  the 
streams  of  the  State  by  sanitaiy  sewage  is  on  this  account  decreasing 
at  a  very  satisfactory  rate.  The  commission  has  jurisdiction  over 
pollution  by  sewage  as  affecting  potable  waters,  fish  hatcheries,  and 
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fish  or  shellfish  in  the  marine  district.  The  commission  will,  wher- 
ever possible,  cooperate  with  the  department  of  health  in  such  cases 
and  in  general  educational  work  to  encourage  the  proper  handling 
of  sanitary  sewage  by  municipalities.  Sanitary  sewage  would  not 
be  classified  under  this  type  if  mixed  with  so  great  an  amount  of 
detrimental  trade  waste  that  the  latter  becomes  the  controlling  factor, 
thus  putting  that  particular  case  of  pollution  into  Type  III,  or  IV, 
below. 

TYPE  III. — ^PROHIBITED  WASTES. 

Certain  kinds  of  waste  are  so  detrimental  even  in  great  dilution 
that  they  should,  in  general,  not  be  allowed  to  enter  public  waters. 
Often  these  wastes  are  produced  in  the  course  of  manufacturing 
processes  independently  of  the  use  of  the  water.  The  practice  here- 
tofore has  nevertheless  been  to  dispose  of  them  by  finally  turning 
them  into  the  stream  as  the  easiest  method  of  their  disposal.  It  is 
clear  that  the  simplest  method  of  preventing  the  injury  due  to  these 
wastes  is  to  exclude  them  completely  from  the  stream.  This  can 
usually  be  done  with  facility  and  often  with  profit  to  the  industry. 

The  prohibited  wastes  may  be  divided  into  two  subtypes  as  follows : 

A  continuous  prohibited  waste. — This  subtype  of  prohibited  wastes 
consists  of  those  that  are  discharged  with  such  frequency  as  to  pro- 
duce in  the  stream  a  more  or  less  constant  intensity  of  pollution. 
Biologically,  evidence  of  their  presence  is  usually  found  in  partial  or 
total  absence  of  life  in  the  polluted  section  of  the  streams  at  all  times. 
The  best  example  of  this  type  of  pollution  is  the  discharge  of  saw- 
dust into  a  stream. 

A  periodic  prohibited  waste. — This  subtype  includes  those  wastes 
that  are  not  a  continuous  daily  product  of  an  industry,  but  that 
nevertheless  reach  the  stream  from  time  to  time,  either  intentionally 
or  by  accident.  There  may  be  abundant  fish  and  other  aquatic  life 
in  a  stream  for  a  long  period,  but  upon  perio'dic  prohibited  waste 
being  discharged,  there  is  usually  a  large  and  sudden  mortality  of 
fish.  There  may  then  be  time  for  the  stream  to  recover,  partially  or 
wholly,  before  another  discharge  of  the  pollution.  An  illustration 
is  a  pile  of  spent  carbide  from  an  acetylene  gas  plant,  poisons  from 
which  reach  the  stream  only  when  rain  falls  and  leaches  through  the 
carbide.  The  periodic  dumping,  either  intentional  or  accidental,  of 
such  wastes  into  public  waters  is  a  frequent  cause  of  great  and  con- 
spicuous destruction  of  fish. 

TYPE  IV. — TRADE   WASTES  REQUIRING  TREATMENT. 

A  great  many  trade  wastes,  which  prove  detrimental  when  un- 
treated, are  capable  of  such  treatment  that  the  resulting  effluent  is 
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innocuous.  The  wastes  under  this  type  are  usually  those  introduced 
into  the  water  through  the  use  of  the  water  in  the  actual  processes  of 
manufacture.  This  means  that  such  wastes,  because  of  their  admix- 
ture with  large  quantities  of  water,  must  undergo  a  treatment  process 
for  the  purpose  of  removing  them  from  the  water  before  the  water 
is  returned  to  the  stream,  or  rendering  them  innocuous  without 
actual  removal  from  the  water.  In  some  of  these  cases  a  bi-product 
may  be  obtained  as  the  result  of  treatment,  which  has  an  actual, 
financial  value. 
Two  subtypes  are  recognized  as  follows: 

A.  Wastes  requiring  treatment  knovm^  praeiicable  oomL  effective, — 
The  best  illustration  of  a  waste  under  this  subtype  would  be  sani- 
tary sewage  except  that,  on  account  of  the  limited  jurisdiction  of  the 
commission  over  such  pollution,  it  has  been  classed  as  a  special  type. 
The  commission  proposes  to  study,  or  encourage  the  study  of, 
methods  of  treating  wastes,  and  the  result  of  carrying  out  this  part 
of  the  program  will  be  to  enlarge  the  number  of  wastes  coming  under 
this  type.  While  the  handling  of  cases  of  pollution  under  this 
subtype  presents  problems  of  a  scientific  nature,  the  chief  task  is 
the  administrative  one  of  securing  treatment. 

B.  Trade  wastes  requiring  further  study. — ^The  method  of  treat- 
ment of  many  detrimental  trade  wastes,  which  it  is  impracticable  to 
dispose  of  otherwise  than  by  running  into  streams,  is  not  fuUj 
worked  out.  The  wastes  in  this  subtype  are  so  many,  and  the 
damage  that  they  do  is  so  extensive,  that  their  gradual  elimination 
must  constitute  one  of  the  most  important  and  difficult  phases  of 
the  work.  Here,  as  at  other  points  throughout  this  program^  one  of 
the  guiding  principles  to  be  followed  is  that  of  directing  action 
toward  ends  that  are  possible  of  accomplishment  without  serious 
detriment  to  industry.  For  instance,  there  is  the  question  whether 
the  wastes  of  a  particular  industry  can  at  the  present  time  not  be 
excluded  from  public  waters  or  made  innocuous  without  a  serious 
impairment  of  that  industry.  This  plan  contemplates  that  the  in- 
dustry be  advised  that  it  is  violating  the  law  and  that  the  responsi- 
bility for  studying  methods  of  purification  of  its  wastes  rests  upon 
it.  The  commission  will  cooperate  with  the  industry  to  the  end  that 
required  purification  be  brought  about  in  every  possible  and  proper 
manner. 
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COOBDINATIOH  OF  THE  COITCEOL  OF  DKINXIira  WATER  OH  IH- 
TEB8TATE  CABEIEES  WITH  ENGIHEEBIHO  FTTHCTIOHS  OF 
STATE  DEFABTMENTS  OF  HEALTH. 

O.  M.  Bakeb, 
State  Sanitary  Engineer,  Wisconsin  State  Board  of  Health, 

The  certification  of  water  supplies  of  interstate  carriers  by  the 
United  States  Public  Health  Service,  in  cooperation  with  the  various 
State  boards  of  health,  has  been  a  matter  of  considerable  contention 
for  a  number  of  years.  In  certain  States  the  laboratory  procedure 
has  not  precisely  conformed  to  the  standards  of  the  Treasury  Depart- 
ment and  the  State  officials  have  not  felt  justified  in  modifying  their 
methods  so  as  to  meet  these  requirements.  Furthermore,  some  of 
these  States  have  made  rather  complete  sanitary  surveys  of  their 
public  water  supplies,  which,  together  with  the  analytical  data, 
furnish  more  definite  information  on  which  to  judge  the  quality  of 
the  supplies  than  that  required  by  the  Treasury  standards ;  neverthe- 
less their  methods  have  not  conformed  entirely  to  these  standards. 
Other  States  have  practically  no  facilities  for  either  obtaining  ana- 
lytical data  or  making  sanitary  surveys.  In  view  of  these  discrep- 
ancies, difficulties  have  been  encountered  by  the  Public  Health  Service 
in  securing  satisfactory  certification  of  water  supplies  of  common 
carriers.  Various  modifications  of  the  required  procedure  have,  there- 
fore, been  made  by  the  service  from  time  to  time. 

The  Act  of  Congress  which  provides  for  the  control  of  water  sup- 
plies of  interstate  carriers  entitled  "An  act  granting  additional 
quarantine  powers  and  imposing  additional  duties  upon  the  Marine 
Hospital  Service,"  was  approved  February  15,  1893.  Section  3  of 
this  act  provides  "That  the  supervising  Surgeon  General  of  the 
Marine  Hospital  Service  shall  *  *  *  examine  the  quarantine 
regulations  of  all  State  and  municipal  boards  of  health  and  shall 
*  *  *  cooperate  with  and  aid  State  and  municipal  boards  of 
health  in  the  execution  and  enforcement  of  the  rules  and  regulations 
of  such  boards  and  in  the  execution  and  enforcement  of  the  rules  and 
regulations  made  by  the  Secretary  of  the  Treasury  to  prevent  the  intro- 
duction of  contagious  and  infectious  diseases  ♦  *  *  into  one 
State  or  Territory  or  the  District  of  Columbia  from  any  State  or 
Territory  or  the  District  of  Columbia."  It  further  provided  that  if 
the  local  regulations  are  inadequate  the  Secretary  of  the  Treasury 
shall  "make  such  additional  rules  and  regulations  as  are  necessary 
to  prevent  the  introduction  of  such  diseases,"  which  shall  be  enforced 
by  the  local  authorities  except  in  case  they  decline  to  assume  these 
duties  or  fail  in  their  execution  when  the  President  shall  execute' and 
enforce  the  same. 
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In  conformity  with  the  provisions  of  this  act  the  Surgeon  Genenl 
of  the  United  States  Public  Health  Service,  through  the  Secretary 
of  the  Treasury,  has  promulgated  interstate  quarantine  regulations 
which  include  regulations  for  the  control  of  water  supplies  on  inter- 
state carriers.  These  regulations  required  that  the  water  conform  to 
the  "  bacteriological  standard  of  purity  for  drinking  water  supplied 
to  the  public  by  common  carriers  in  interstate  commerce,''  which  was 
promulgated  by  the  Secretary  of  the  Treasury  on  October  21,  1914 
These  standards  outline  a  definite  procedure  in  analyses  for  the  de- 
termination of  B.  coli  and  the  total  bacteria  on  agar  at  37°.  Since 
this  paper  is  to  discuss  mainly  the  engineering  fimctions,  however, 
only  the  requirements  of  these  rules  will  be  stated,  namely,  that  the 
water  should  not  contain  more  than  100  bacteria  on  the  agar  plate  at 
37°  nor  in  excess  of  2  B,  coli  per  100  c.  c.  No  provision  was  made  for 
deviation  from  this  standard  nor  was  any  sanitary  survey  required, 
the  quality  of  the  water  being  passed  upon  by  analyses  only.  With 
reference  to  handling  water  certain  requirements  were  made  regard- 
ing the  use  of  clean  ice,  cleaning  the  containers,  etc.,  but  the  ice  was 
allowed  to  come  in  contact  with  the  water  itself.  An  amendment  of 
these  rules  and  regulations  was  later  enacted  on  February  12, 1917,  the 
requirements  of  which,  however,  were  substantially  the  same  as  those 
of  the  previous  regulations  except  with  reference  to  the  procedure  of 
the  common  carriers  in  securing  certification  of  the  water. 

It  shojild  be  borne  in  mind  that  these  early  regulations  were  pat 
into  force  at  a  time  when  few  if  any  of  the  States  had  adequate  facili- 
ties for  proper  control  of  their  water  supplies  by  sanitary  surveys, 
and  that  in  many  cases  even  suitable  laboratories  were  not  available. 
In  fact,  a  survey  of  the  facilities  of  the  various  States  for  the  control 
of  water  supplies  by  the  United  States  Public  Health  Service  early 
in  1919  showed  that  less  than  one-half  of  the  States  were  well 
equipped  for  this  work,  12  of  the  remainder  had  no  sanitary  engi- 
neers, but  were  equipped  with  meager  laboratory  facilities,  while  one 
State  had  neither  an  engineer  nor  laboratory.  It  is  obvious,  there- 
fore, that  although  some  States  are  well  qualified  to  control  their  own 
public  water  supplies,  and  in  connection  therewith  those  of  all  com- 
mon carriers,  general  control  by  the  United  States  Public  Health 
Service  is  still  essential.  The  purity,  not  only  of  public  water  sup- 
plies, but  also  of  those  of  common  carriers  within  the  State,  should, 
however,  be  of  prime  interest  to  the  State  itself,  because  of  the  great 
danger  to  the  inhabitants  thereof  when  these  supplies  are  impure. 

On  account  of  the  value  of  sanitary  surveys,  and  for  the  purpose 
of  securing  better  coordination  of  this  work  between  the  States  and 
the  Public  Health  Service,  the  rules  and  regulations  were  again 
amended  on  July  14, 1919. 
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This  new  amendment  requires  that  "  water  provided  for  drinking 
and  culinary  purpoises  *  *  *  shall  be  from  a  source  which  is 
certified  and  approved  as  producing  water  of  satisfactory  quality 
and  safety,"  the  certificates  are  to  be  based  upon  freedom  from  con- 
tamination, as  determined  through  a  sanitary  sur\'ey  and  the  re- 
sults of  the  bacteriological  and  chemical  analyses,  by  methods  ap- 
proved by  the  United  States  Public  Health  Service.  These  certifi- 
cates of  examination  may  be  issued  by  officers  of  the  service  or  by 
the  State  departments  of  health,  and  shall  be  filed  semiannually  in 
March  and  September  of  each  year,  except  where  constant  super- 
vision of  the  supplies  is  maintained  by  the  State  authorities,  in  which 
case  annual  certification  may  be  approved  by  the  Surgeon  General. 
The  water  shall  be  so  handled  as  to  prevent  pollution  and  shall  be 
cooled  in  such  a  manner  that  ice  can  not  come  in  contact  with  the 
water. 

"Recommendations  regarding  data  upon  which  certification  is 
based  "  are  printed  upon  the  back  of  the  standard  form  of  certificate 
and  recommend — 

1.  "  Standard  method  of  water  analyses,"  A.  P.  H.  A. 

2.  That  both  data  of  the  sanitary  survey  and  the  analyses  be  re- 
corded on  the  certificate  where  available,  although  "  certificates  based 
upon  only  bacteriological  or  chemical  data,  respectively,  may  be  sub- 
mitted with  the  approval  of  the  Surgeon  Greneral." 

3.  That  the  regional  "  normal "  be  given  with  chemical  analyses. 

4.  The  method  for  bacteriological  analyses  promulgated  by  the 
Secretary  of  the  Treasury  on  October  21, 1914,  be  used  for  the  aver- 
age supply. 

5.  Favorable  certificates  based  upon  bacteriological  data  not  con- 
forming to  this  standard  "must  particularly  show  in  the  sanitary 
survey  data  reasons  wherefore  such  excess  is  believed  to  be  without 
sanitary  significance." 

The  new  rules  and  regulations,  therefore,  largely  eliminate  the 
old  objection  since  more  latitude  is  given  the  various  State  officials 
in  their  method  of  control,  provision  being  made  for  basing  inter* 
pretation  of  the  analytical  results  upon  sanitary  surveys  also  for 
modification  of  the  methods  of  analysis.  The  requirement  that  the 
supplies  of  common  carriers  be  certified  semiannually  in  March  and 
September  of  each  year,  however,  seems  somewhat  impractical,  be- 
cause it  is  impossible  in  many  States  to  make  the  necessary  sanitary 
surveys  within  one  month's  time,  and  unless  this  is  done  the  certifi- 
cate must  be  based  upon  obsolete  data. 

It  is  believed  that  the  control  of  the  water  supplies  of  common 
carriers  as  well  as  of  all  public  supplies  should  be  mainly  if  not 
wholly  under  the  supervision  of  the  respective  State  departments 


28  CONFERENCE   STATE  SANITARY  ENGINEERS. 

of  health,  providing  these  departments  are  adequately  equipped  for 
such  control.  The  equipment  for  this  control  should  consist  of  a 
well  organized  and  efficient  division  of  sanitary  engineering  which 
should  have  direct  supervision  of  water  supplies  as  well  as  of  other 
engineering  matters.  Either  as  a  part  of  this  division  or  cooperating 
with  it  should  be  a  water  laboratory.  The  engineering  personnd 
should  be  sufficient  to  make  annual  sanitary  surveys  of  all  ground- 
water supplies  and  more  frequently  whefi  there  are  potential  dan- 
ger of  pollution  also,  quarterly  sanitary  surveys  of  all  surface  sup- 
plies or  where  purification  is  necessary,  except  in  case  municipalities 
themselves  maintain  satisfactory  scientific  control.  In  connection 
with  all  th^e  surveys  samples  should  be  collected  for  analysis,  and 
in  some  cases  more  frequently.  It  is  generally  conceded  that  a 
sanitary  survey  is  essential  for  intelligent  interpretation  of  water 
analyses.  The  analytical  results  should,  therefore,  in  order  to  pre- 
vent discrepancies  between  the  two  divisions,  be  transmitted  to  the 
engineering  division  for  interpretation  and  not  sent  directly  to  the 
local  authorities  from  the  laboratory. 

There  are  three  points  that  we  have  endeavored  to  bring  out  in 
this  paper,  which  may  be  summarized  as  follows : 

1.  The  present  regulations  governing  the  certification  of  water 
supplies  of  persons,  firms,  or  corporations  engaged  in  interstate 
traffic  provide  a  satisfactory  basis  of  cooperation  between  the  United 
States  Public  Health  Service  and  the  various  State  officials,  except 
that  certification  should  not  be  confined  specifically  to  the  months 
of  March  and  September. 

2.  As  soon  as  a  State  has  adequate  facilities  and  is  ready  to  assume 
control  of  these  supplies,  however,  they  should  be  given  complete 
control  over  them. 

3.  In  those  States  where  such  facilities  are  not  available,  the 
United  States  Public  Health  Service  should  retain  control  and,  in 
cooperation  with  State  officials,  should  endeavor  to  build  up  the 
necessary  organization.  In  this  connection,  the  service  should  be  in 
position  to  furnish  engineering  and  laboratory  personnel  to  assist 
these  States.  In  connection  with  this  work,  assistance  could  he  given 
not  only  in  the  control  of  water  supplies  of  common  carriers  but  also 
in  building  up  effective  State  organizations  for  the  control  of  sani- 
tary conditions  generally  within  the  State. 
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THE  SANITABT  FEOTECTIOH  OF  SHF.TiT.FI8H. 

RiCHABD    MESSEB, 

Chief  Engineer,  Virginia  8ta4e  Board  of  Health, 

In  the  short  time  of  16  or  20  minutes  allotted,  it  is  possible  to  give 
only  a  brief  outline  of  the  problem  and  to  call  attention  to  the  certain 
matters  which  from  now  on  should  be  given  serious  consideration 
by  the  members  of  this  section.  Investigations  of  shellfish  areas  and 
the  methods  of  handling  during  the  past  10  years  will  serve  as  a 
basis  for  future  policies.  Although  the  direct  supervision  of  the 
industry  must  necessarily  fall  on  the  health  officials  of  those  States 
bordering  on  the  coast,  nevertheless,  the  subject  is  of  national  interest 
because  of  the  wide  distribution  of  these  food  products. 

Most  of  you  are  familiar  with  the  reports  by  the  Public  Health 
Service  covering  the  detailed  and  comprehensive  investigations  made 
under  the  direction  of  Surgeon  (now  Surgeon  General)  Cumming; 
the  first  one  of  the  pollution  of  the  Potomac  River  and  since  then  of 
the  coastal  waters  from  Virginia  up  to  New  York. 

The  magnitude  of  the  industry  and  its  relation  to  the  economic 
interests  and  health  of  the  country  may  be  indicated  best  by  quoting 
a  few  statistics.  In  Chesapeake  Bay  and  its  tributaries  there  are 
approximately  800  square  miles  of  oyster-bearing  areas,  from  which 
there  are  taken  each  year  at  least  15,000,000  bushels  of  marketable 
oysters,  valued  at  $15,000,000.  Next  in  importance  are  the  areas 
bordering  New  York  State  and  then  the  grounds  in  Delaware  Bay 
and  along  the  Nfew  Jersey  coast.  There  are  also  holdings  along 
the  Atlantic  south  of  Virginia  and  the  waters  of  the  Gulf. 

The  subject  of  sanitary  protection  may  be  discussed  under  two 
separate  heads,  first  the  purity  of  the  waters  from  which  the  oysters 
are  taken  for  market  purposes  and  second,  the  care  in  handling 
and  packing.  This  paper  is  limited  principally  to  the  discussion 
of  the  first  of  these,  which  involves  questions  of  sewage  treatment, 
self-purification  of  streams,  and  tidal  flows,  which  are  essentially 
problems  of  an  engineering  nature. 

As  is  brought  out  clearly  in  the  reports  above  referred  to,  oyster 
beds  may  be  listed  in  three  general  classes,  (1)  those  located  at  some 
distance  from  the  shore  line  and  having  a  depth  of  water  ranging 
from  15  to  50  feet;  (2)  grounds  in  tidal  estuaries,  at  the  mouths  of 
creeks  and  near  shore,  with  depths  of  water  not  exceeding  15  feet 
(the  maximum  depth  in  which  tongs  can  be  used  effectively) ;  and 
(8)  areas  in  the  larger  rivers,  such  as  the  Potomac,  Delaware,  and 
the  James. 

The  relative  probability  of  pollution  of  the  coastal  waters  in*  the 
first  two  classes  is  best  indicated  by  quoting  from  Dr.  Cumming's 
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of  health,  providing  these  departments  are  adequately  equipped  for 
such  control.  The  equipment  for  this  control  should  consist  of  a 
well  organized  and  efficient  division  of  sanitary  engineering  which 
should  have  direct  supervision  of  water  supplies  as  well  as  of  other 
engineering  matters.  Either  as  a  part  of  this  division  or  cooperating 
with  it  should  be  a  water  laboratory.  The  engineering  personnel 
should  be  sufficient  to  make  annual  sanitary  surveys  of  all  ground- 
water supplies  and  more  frequently  whefi  there  are  potential  dan- 
gers of  pollution  also,  quarterly  sanitary  surveys  of  all  surface  sup- 
plies or  where  purification  is  necessary,  except  in  case  municipalities 
themselves  maintain  satisfactory  scientific  control.  In  connection 
with  all  these  surveys  samples  ^ould  be  collected  for  analysis,  and 
in  some  cases  more  frequently.  It  is  generally  conceded  that  a 
sanitary  survey  is  essential  for  intelligent  interpretation  of  water 
analyses.  The  analytical  results  should,  therefore,  in  order  to  pre- 
vent discrepancies  between  the  two  divisions,  be  transmitted  to  the 
engineering  division  for  interpretation  and  not  sent  directly  to  the 
local  authorities  from  the  laboratory. 

There  are  three  points  that  we  have  endeavored  to  bring  out  in 
this  paper,  which  may  be  summarized  as  follows : 

1.  The  present  regulations  governing  the  certification  of  water 
supplies  of  persons,  firms,  or  corporations  engaged  in  interstate 
traffic  provide  a  satisfactory  basis  of  cooperation  between  the  United 
States  Public  Health  Service  and  the  various  State  officials,  except 
that  certification  should  not  be  confined  specifically  to  the  months 
of  March  and  September. 

2.  As  soon  as  a  State  has  adequate  facilities  and  is  ready  to  assume 
control  of  these  supplies,  however,  they  should  be  given  complete 
control  over  thejn* 

3.  In  those  States  where  such  facilities  are  not  available,  the 
United  States  Public  Health  Service  should  retain  control  and,  in 
cooperation  with  State  officials,  should  endeavor  to  build  up  the 
necessary  organization.  In  this  connection,  the  service  should  be  in 
position  to  furnish  engineering  and  laboratory  personnel  to  assist 
these  States.  In  connection  with  this  work,  assistance  could  be  given 
not  only  in  the  control  of  water  supplies  of  common  carriers  but  also 
in  building  up  effective  State  organizations  for  the  control  of  sani- 
tary conditions  generally  within  the  State. 
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SUPERVISION  OF  SHELLFISH  AREAS  IN  VIRGINIA. 

In  Virginia  the  State  board  of  fisheries  is  charged  with  the  con- 
servation and  protection  of  all  shellfish  areas  and  the  State  dairy 
and  food  department  is  required  by  a  special  act  to  examine  areas 
and  establish  limits  of  pollution  and  to  issue  certificates  covering 
waters  which  are  safe. 

At  the  present  time  the  commissioner  of  fisheries  has  the  personnel 
and  facilities  for  the  effective  control  of  shellfish  removal  either  by 
transplanting  of  seed  oysters  or  the  taking  of  oysters  for  market 
purposes.  The  law  requires  that  transplanting  from  public  rock 
situated  within  a  polluted  area  to  cultivated  beds  shall  be  done  be- 
tween May  15  and  August  15.  With  regard  to  private  grounds, 
transplanting  is  done  by  permit,  which  provides  that  the  oysters 
shall  remain  in  pure  water  at  least  seven  days  before  being  taken 
for  market  purposes. 

From  this  it  will  be  noted  that  the  State  board  of  health  has 
practically  no  authority  over  this  industry.  In  1916,  an  effort  was 
made  to  secure  the  passage  of  an  act  to  regulate  the  disposal  of 
sewage,  but  without  success.  Since  then  there  has  been  a  decision 
rendered  by  the  Virginia  Supreme  Court  and  confirmed  by  the 
United  States  Supreme  Court  which  is  of  vital  importance  to  the 
industry  not  only  in  Virginia  but  perhaps  in  all  the  States.  A  brief 
summary  is  given  as  follows : 

Summary  of  decision  by  Virginia  Supreme  Court  of  Appeals 
Darling  v.  Newport  News  (123  Virginia,  14 — June-November,  1918 : 

There  is  a  marked  and  well  defined  distinction  between  the  pollution  of  a 
small  nonnavigrable  stream  and  the  pollution  of  large  tidal  navigable  bodies 
of  salt  water  for  the  reason  that  in  the  first  case  the  bed  of  the  stream  and 
the  waters  are  owned  by  riparian  owners,  while  In  the  latter  case  the  bed 
of  the  navigable  tidal  salt  water  and  the  waters  themselves  are  owned  and 
controlled  by  the  State,  for  the  use  and  benefit  of  all  the  public,  subject  only 
to  navigation.  It  is  for  the  State  to  say  what  uses  shall  be  made  thereof 
and  by  whom,  subject  always  to  the  right  of  the  public,  and  for  the  State, 
through  the  legislative  branch  of  the  government,  to  say  how  much  ix)llutlon  it 
wiU  permit  to  be  emptied  into  and  upon  its  waters  so  long  as  the  owners  of  the 
land  between  low  water  and  high  water  marks  are  not  injured. 

A  municipal  corporation  situated  on  the  arm  of  the  sea,  adjacent  to  tidal 
water,  has  the  right  to  use  such  waters  for  the  purposes  of  carrying  off  refuse 
and  sewage  to  the  sea,  so  long  as  such  use  does  not  create  a  public  nuisance, 
and  any  injury  occasioned  thereby  to  private  oyster  beds  is  damnum  obseque 
injuria. 

The  power  of  the  sovereign  State  or  Nation  is  perpetual,  not  exhausted  by  one 
exercise  and  all  privileges  granted  in  public  waters  are  subject  to  that  power, 
the  exercise  of  which  is  not  the  taking  of  private  property  for  public  use,  but 
only  the  lawful  exercise  of  a  governmental  power  for  the  common  good. 

The  decree  goes  on  to  say  that  any  leases  granted  for  the  planting 
or  propagating  of  oysters  in  tidal  waters  do  not  in  any  way  disturb 
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any  prior  State  rights  with  regard  to  the  use  of  waters  for  the  dis- 
charge  of  sewage  and  wastes,  etc. 

This  case  was  argued  in  the  United  Stat^  Supreme  Court  on  April 
15,  1919,  the  decision  being  summarized  as  follows : 

Grcnerally  speaking,  private  rights  in  land  under  tidal  waters  are  subject  t» 
the  right  of  the  State  to  use  such  waters  as  a  depository  for  sewage. 

Plaintiff  held  oyster  beds  in  the  tidal  waters  of  Hampton  Roads  by 
from  the  State  of  Virginia,  under  whose  laws,  as  long  as  he  paid  rent,  be 
declared  to  have  the  "  exclusive  right  to  occupy  "  the  land  for  20  years,  sub- 
ject to  any  rights  of  other  persons  previously  acquired,  with  the  State's  guar- 
anty of  the  **  absolute  right  '*  to  continue  to  use  and  occupy  it  for  that  period. 
Held :  That  the  grant,  construed  strictly,  with  reference  to  the  public  neoesaitj 
in  that  vicinity  and  previous  pollution  of  the  water,  was  subject  to  tbt* 
right  of  the  State  to  authorize  the  city  of  Newport  News  to  discharge  its  sew- 
age into  the  Roads,  and  that  the  consequent  pollution  of  the  plainturs  oysten 
was  neither  (1)  taking  of  his  property  without  due  process;  nor  (2)  an  im- 
pairment of  his  contract  rights;  nor  (3)  (following  the  State  court)  a  danm^ 
in  the  sense  of  the  Virginia  Constitution  which  requires  compensation  for 
property  taken  or  damaged  for  public  use. 

The  above  decision,  of  course,  is  a  serious  blow  to  many  of  our 
oyster  planters,  as  in  all  probability  some  of  their  most  valuable 
holdings  may  have  to  be  condemned  within  the  next  few  years  as  the 
quantities  of  untreated  sewage  from  nearby  cities  increase.  The 
thought  occurs  to  me  that  the  question  of  the  purity  of  waters  over 
oyster  areas  is  very  similar  to  that  of  public  water  supplies*  A  few 
years  ago  there  was  a  tendency  to  treat  all  municipal  sewage  in  order 
to  maintain  the  purity  of  streams  from  which  public  water  supplies 
were  taken.  Since  then  many  of  the  States  have  adopted  the  policy 
of  requiring  only  such  treatment  of  sewage  as  is  necessary  to  prevent 
any  danger  of  overloading  the  water  purification  plant  below.  The 
water  purification  plant  is  what  is  relied  upon  to  produce  a  safe  and 
satisfactorj'  supply. 

For  the  same  reason  why  should  not  oysters  be  purified  by  clean- 
ing in  pure  water  just  before  being  packed  for  shipment.  If  a  prac- 
tical scheme  can  be  devised  it  may  mean  that  the  standards  concern- 
ing the  bacterial  quality  of  the  waters  over  the  beds  may  be  changed 
somewhat.  Of  course,  under  no  circumstances  should  oysters  for 
market  purposes  be  taken  irom  grossly  polluted  beds  no  matter  what 
method  of  purification  is  used.  On  the  other  hand,  it  would  not  be 
necessary  to  condemn  an  area  which  is  only  slightly  polluted  as  in- 
dicated by  bacteriological  examinations. 

The  problem  of  working  out  a  plan  by  which  oysters  can  be  cleaned 
in  basins  of  artificially  purified  water  should  not  be  dilBcult.  In  its 
simplest  form  the  plant  would  include  a  basin  in  which  chlorinated 
water  would  be  kept  in  constant  circulation  by  means  of  pumps. 
The  arrangement  might  be  very  similar  to  the  one  adopted  for  swim- 
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ming  pools  in  which  the  same  water  is  used  for  a  number  of  days 
and  sometimes  several  weeks.  At  any  rate  the  results  of  experiments 
which  have  already  been  made  are  so  good  as  to  justify  further  study 
as  to  details  and  costs. 


MOSQUITO  CONTROL  AS  AN  ENGINEERING  ITNDERTAEINO. 

Sol  Pincus, 
Associate  Sanitary  Engineer,  United  States  Public  Health  Service, 

THE  IMPORTANCE  OF  MOSQUITO  CONTROL. 

The  moequito  problem  is  of  national  scope  and  is  a  sodal-economic 
as  well  as  a  public  health  problem.  As  the  agent  of  the  spread  of 
malaria  and  other  protozoal  diseases,  such  as  yellow  fever,  dengue, 
and  filariasis,  the  insect  is  the  cause  of  the  crippling  and  debilitation 
of  hundreds  of  thousands  of  people  annually  in  this  country,  and 
directly  or  indirectly  of  the  death  of  not  a  few  score  thousands  of 
these.  The  sum  of  the  economic  losses  to  this  Nation  due  to  the 
ravages  of  malaria,  in  view  of  the  long,  often  interminable  periods 
of  enervation  of  the  persons  attacked,  is  probably  second  to  that  of 
no  other  disease,  excepting  only  the  recent  pandemics  of  influenza. 
In  the  State  of  Mississippi  there  were  reported,  in  1916,  158,751 
cases  of  malaria  and  1,426  deaths,  from  which  it  was  estimated  that 
more  than  400,000  cases  of  malaria  were  actually  occurring  each  year 
in  that  State  amongst  a  population  of  2,000,000 ;  an  average  of  one 
person  in  each  five  is  annually  attacked.  For  comparison  it  may  be 
stated  that  an  estimate  by  Mr.  George  A.  Johnson  for  typhoid  fever 
for  this  same  period  was  200,000  cases  annually  in  the  whole  country. 
It  is  well-nigh  impossible  to  gauge  the  extent  of  malarial  infection 
throughout  the  land  which  some  would  place  around  three- fourths  to 
one  million  cases  per  year.  The  disease  is  definitely  known  to  be 
endemic  in  pretty  nearly  a  third  of  the  area  of  the  United  States. 
The  damage  wrought  by  malaria  in  impaired  working  ability  and 
decreased  social-economic  values  is  enormous.  Senator  Hams,  of 
Georgia,  an  able  economist  and  former  member  of  the  Federal  Trade 
Commission,  places  the  economic  loss  to  the  country  due  to  malaria  at 
$1,000,000,000  annually.  Mosquitoes,  besides  being  the  greatest 
known  disseminators  of  disease,  are  an  additional  curse  to  humanity 
in  the  amount  of  annoyance  and  nuisance  that  their  prevalence  causes 
the  human  being.  It  becomes  a  matter  of  the  utmo^  importance  for 
the  development  of  a  region  for  industries  or  habitations  that  it  be 
made  virtually  free  of  the  mosquito  pesta  In  sections  of  the  North 
and  East,  where  malaria  is  uncommon,  it  is  not  an  unusual  occurrence 
to  hear  of  construction  efforts  handicapped  and  delayed  by  the  inter- 
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fer^ice  of  mosquitoes^  or  of  important  residential  locations  and 
pleasure  resorts  suffering  from  and  being  discriminated  against  be- 
cause of  the  presence  of  these  insecta  As  the  people  of  this  Nation 
progress  in  the  demand  for  improved  and  more  eflScient  otxiditions 
for  labor  and  living  this  nuisance  phase  of  the  mosquito-control 
problem  will  call  for  greater  and  greater  consideration. 

In  short,  the  prevalence  of  these  insects  in  any  area  means  that  the 
section  is  unhealthy  and  unsuited  for  the  dwelling  of  human  beings, 
it  can  not  be  prosperous  nor  will  it  be  tenanted  by  successful  peofde 
able  to  move  elsewhere,  while  those  remaining  will  be  most  inefficient 
workers  struggling  vainly  under  grossly  adverse  conditions. 

It  is  apparent  therefore  that  mosquito  control  is  a  proposition  of 
more  significance,  and  is  more  fundamental  than  is  c<Nnmonly  sup- 
posed. Its  successful  handling  is  now  largely  a  responsibility  of  the 
engineers  of  the  country.  It  is  a  problem  that  the  engineer  must  take 
responsibility  for,  because  the  many  activities  of  the  engineer,  snch 
as  the  building  of  railroads,  highways,  impounded  reservoirs,  lumber 
mills,  canals,  etc.,  have  greatly  determined  the  extent  and  controlla- 
bility of  mosquito  propagation — only  too  often  have  works  as  just 
mentioned  very  considerably  extended  and  aggravated  the  malaria 
and  mosquito  problem.  Dr.  Carter  once  stated  that  for  every  dollar 
spent  on  roads  in  malarial  regions  of  the  South  there  has  been  25 
to  50  cents  of  harm  done  to  public  health.  The  control  of  mosquito 
propagation  is  fittingly  an  engineer's  probl^n,  as  the  sanitary  engi- 
neer in  his  training,  combining  biology,  physiology,  and  chemistir 
with  civil  engineering,  is  the  one  best  qualified  for  the  institution  and 
development  of  works  to  combat  the  prevalence  of  the  pests.  The 
preliminary  information  and  facts  regarding  the  life  habits  of  the 
insects  and  their  exact  relation  to  the  spread  of  disease  have  had  to 
be  furnished  by  the  pathologist  and  biologist,  but  to-day  when  it  is 
a  matter  of  the  economical  development  and  establishment  of  prac- 
tical means  for  the  control  of  the  mosquito  propagation,  the  problem 
is  one  very  largely  for  the  engineer. 

The  histories  of  mosquito  campaigns  have  now  firmly  established 
the  practicability  and  importance  of  the  elimination  of  mosquitoes 
and  the  skilled  technical  services  that  are  required.  Cuba .  and 
Panama  remain  shining  pioneer  examples  of  the  successfid  results 
of  antimosquito  works— carried  on  under  most  adverse  natural  con- 
ditions by  which  the  ubiquitous  stegomyia,  the  yellow- fever  carrier, 
were  eliminated,  and  the  settled  areas  practically  freed  of  all  species 
of  the  pests.  In  these  campaigns,  engineers,  who  had  first  to  be 
trained  in  this  field,  were  placed  in  charge  of  the  execution  of  the 
preventive  measures.  The  recent  Great  War  has  produced  no  mor& 
emphatic  lesson  in  sanitation  than  in  the  demonstration  of  the  possi- 
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l>ilities  of  malaria- free  and  mosquito- free  camps  in  the  midst  of 
malarial  and  marshy  surroundings.  The  results  of  a  thorough  and 
oontinuous  fight  against  the  malarial  mosquito  made  it  possible  for 
-the  Army  to  achieve  the  record  in  the  reduction  of  malarial  fever 
oases  and  deaths  which  it  has — a  total  of  14,087  admissions  and  31 
<leaths  from  malaria  taking  place  during  the  war  period  of  1917  and 
1918,  which  is  a  percentage  reduction  of  99.07  per  cent  of  cases  and 
^9.74  per  cent  of  deaths  from  the  rates  obtaining  in  the  Civil  War, 
and  99.26  per  cent  of  cases  and  99.45  per  cent  of  deaths  from  the 
rates  during  the  Spanish  American  War.  In  the  civilian  zones  about 
±he  military  camps  over  40  engineers  of  the  Public  Health  Service 
^were  directing  the  fight  against  the  mosquito  and  thousands  of  labor- 
ers and  millions  of  dollars  were  used  in  providing  proper  drainage, 
oiling,  and  in  other  combative  measures.  Within  the  military  zones 
many  times  this  number  of  engineers  were  engaged  with  larger 
forces  and  bigger  funds  in  this  war  against  a  tiny  but  deadly  enemy 
of  democracy  and  humanity. 

A  description  of  the  varied  measures  and  control  works  that  are 
used  by  the  engineers  in  the  carrying  out  of  antimosquito  activities 
would  be  rather  lengthy.  I  will  attempt  to  do  but  little  more  than 
enumerate  them  here.  At  the  very  first,  a  survey  and  inspection 
must  be  made  of  the  region  to  be  controlled,  the  nature  of  the 
watercourses,  geological  characteristics  of  the  locality,  the  places  in 
which  breeding  are  found  or  considered  likely  to  occur  and  the  lo- 
cations where  adult  insects  are  encountered,  which  are  all  indicated  on 
a  chart  plotted  of  the  section.  Usually  the  next  step  will  be  to  study 
what  the  treatment  of  the  different  areas  will  be;  a  determination  of 
the  costs  is  then  worked  up,  which  will  be  followed  by  a  test  of  one's 
sanitary  statesmanship  in  obtaining  the  requisite  financial  and  popu- 
lar support.  With  the  funds  and  authority  provided,  the  building 
up  of  an  organization  of  laborers,  inspectors,  and  assistants  is  com- 
menced. The  problem  of  securing  the  most  suitable  transportation 
for  the  men  and  materials  will  generally  require  some  earnest  atten- 
tion. The  actual  carrying*  out  of  the  antimosquito  work  will  be 
found  to  consist  of  two  kinds-rone,  the  constructive  measures ;  that  is, 
those  requiring  building  and  digging  operations  mostly  in  connection 
with  provisions  for  improved  drainage ;  and  the  second,  the  strictly 
control  measures  which  will  include  the  oiling,  fish  stocking,  and 
inspection. 

Of  the  so-named  constructive  measures,  the  principal  one  may  be 
said  to  be  the  construction  of  proper  drainage  lines.  These  are 
generally  planned  as  a  system  of  intercepting  and  lateral  lines  of 
ordinary  open  earth  ditches  or  canals,  but  provided  with  steeper 
side  slopes,  sometimes  even  to  a  perpendicular,  and  with  the  sharpest 
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obtainable  invert  section.  Great  attention  must  be  given  to  the 
grade  of  these  mosquito  ditches  in  order  that  they  may  be  self -scour- 
ing. In  the  work  on  tidal  marshes  these  ditches  are  more  strictly 
connecting  lines  and  are  often  dug  by  light,  self-propelled  ditching 
machines  which  dig  a  very  narrow  trench  a  few  inches  in  width  and 
with  perpendicular  sides.  In  some  instances,  as  on  farms  or  in  seep- 
age areas  within  towns,  open  ditches,  which  are  always  more  costly 
in  upkeep,  are  also  inadvisable  even  as  temporary  measures,  and  then 
permanent  drainage  by  tile  or  lined  drains  is  installed.  In  veiy 
soggy,  mucky  areas  the  construction  of  ditches  by  blowing  them  oat 
with  dynamite  has  been  found  most  economical.  In  connection  with 
the  drainage  operations  there  will  usually  be  a  vast  amount  of  dear- 
ing  and  stump  removal  to  be  done  from  alongside  stream  banks  and 
in  wet  areas.  Added  to  the  usually  great  natural  obstacles,  there 
will  be  frequently  many  man-made  interferences  to  be  overcome,  such 
as  railroad  embankments,  poorly  planned  culverts,  deep  borrow  pits, 
pipe  lines,  log  jams,  etc.  In  some  cases  vertical  drainage  by  means 
of  shafts  sunk  to  porous  strata  beneath  the  surface  is  found  suc- 
cessful for  getting  rid  of  the  water. 

Again,  on  tidal  marshes  methods  are  employed  whereby  a  dike 
shuts  out  the  water  at  ordinary  tidal  levels  and  by  means  of  tide 
gates  the  ground  surface  is  unwatered. 

In  the  case  of  bodies  of  impounded  water,  lakes,  ponds,  and  pools, 
where  complete  drainage  is  usually  not  feasible  the  treatment  ac- 
corded is  usually  the  destruction  of  the  vegetation  at  the  water 
edge  and  on  the  water  surface  by  stripping  or  use  of  subaqueous 
saw,  by  varying  the  water  level,  and  then  by  effective  control 
measures. 

These  control  measures,  as  I  have  grouped  them,  consist  of  aux- 
iliary means  to  prevent  the  propagation  of  mosquitoes  when  the 
body  of  water  is  not  drained  or  carried  off.  This  is  usually  accom- 
plished by  various  schemes  for  the  application  of  oil  or  larvacide  to 
the  water.  Spray  pumps,  drip  cans,  oil  soaked  sawdust,  and  waste 
are  used,  and  also  stocking  the  water  with  top-feeding  minnows. 
In  some  instances  a  large  reservoir  may  be  kept  from  breeding 
mosquitoes  by  the  agitation  and  wave  action  produced  by  a  motor 
boat  circuiting  the  basin,  while  in  other  instances  sewage  tanks  may 
be  prevented  from  breeding  by  building  tight  screens  and  super- 
structures which  would  exclude  the  adult  insects.  Finally,  the  fre- 
quently overlooked  breeding  source  in  artificial  containers,  cisterns* 
catch  basins,  rain  gutters,  nondraining  roofs,  fire  barrels,  and  tin 
cans  must  be  watched  for  and  treated  by  routinely  destroying  the 
hatching  larvse,  or  better  still,  the  removal  of  those  sources  as 
accessible  breeding  grounds. 
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The  above  outline  must  impress  one  with  the  wide  range  of  techni- 
cal phases  to  the  mosquito-control  problem,  which  vary  from  the  de- 
termination of  the  viscosity  and  toxicity  of  the  oil  to  be  used  for  pre- 
venting breeding  in  a  fire  barrel  to  the  planning  and  installation  of 
a  drainage  system  of  main  canals,  intercepting  and  lateral  ditches  to 
unwater  thousands  of  acres  of  marshland. 

Constructive  operations  on  a  large  scale  for  the  elimination  of 
malarial  and  other  mosquitoes  are  reported  planned  and  partly  under 
way  in  all  parts  of  the  world — in  the  highly  malarial  regions  of 
Italy  and  the  Balkans,  in  the  newly  reconquered  lands  of  Palestine 
and  Asia  Minor,  in  Africa  and  South  America,  and  even  in  Eng- 
land, where  a  serious  renaissance  of  malarial  epidemics  is  threatened 
due  to  the  presence,  because  of  the  war,  of  numerous  infected  carriers. 

In  this  countiy,  State  and  local  compaigns  have  been  instituted 
against  the  malarial  mosquito  in  nearly  all  of  the  Southern  States, 
notably  in  Arkansas  and  Mississippi,  and  against  the  general 
mosquito  nuisance  in  some  eastern  States,  as  New  York,  Pennsyl- 
vania, and  New  Jersey.  New  Jersey  has  developed  extremely  effec- 
tive methods  of  combating  the  salt-marsh  mosquitoes,  and  proposes 
to  spend  three- fourths  of  a  million  dollars  to  rid  the  State  of  its 
far-famed,  pestiferous  product.  Though  some  work  has  been  begun 
to  reduce  the  malaria  and  mosquito  damage  in  this  country,  it  can  so 
far  scarcely  be  considered  more  than  a  demonstration — and  usually 
a  most  successful  demonstration — while  much  remains  to  be  done  to 
make  a  good  sized  commencement  in  the  elimination  of  malaria  and 
mosquito  troubles. 

What  is  imperatively  needed  is  a  program  for  the  widespread 
organization  of  antimosquito  drainage  districts^  fostered  and  stimu- 
lated by  State  and  Federal  agencies,  whereby  an  organized  per- 
manent effort  in  the  various  localities  could  be  made  against  the 
prevalence  of  the  mosquito.  New  laws  curbing  the  production  of 
mosquito-breeding  areas  must  be  instituted  and  money  grants  ob- 
tained for  the  stimulation  and  assistance  of  this  work.  In  the  cam- 
paign for  this  end  the  engineer  must  take  a  leading  part,  and 
especially  the  engineers  in  administrative  public  positions.  There 
must  be  found  technical  naen  who  are  willing  to  become  qualified  by 
training  and  study  to  take  directing  places  in  the  undertaking  of  this 
large  country-wide  antimosquito  work.  Though  perhaps  this  work 
is  most  times  devoid  of  monumental  evidences  of  the  struggle  and 
the  constructive  efforts  frequently  to  be  had  at  the  completion  of 
engineering  projects,  there  still  remains  in  my  mind  the  belief  that 
in  hardly  any  other  field  of  engineering  activity  is  there  work  to 
compare  with  the  possibilities  for  great  service  in  the  prevention  of 
human  suffering  as  in  the  campaign  of  malaria  and  mosquito  control. 
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The  damage  and  harm  has  been  going  on  for  countless  ages;  to-^lay 
we  have  the  demonstrated  means,  effective  and  economical,  for  relief; 
only  a  blind  humanity  will  ignore  and  refuse  to  make  use  of  them. 


After  a  discussion  of  the  papers,  the  conference  adjourned. 
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